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ABSTRACT 
If a good life is the aim of man, then its pursuit and achievement 
involves the fulfilment of certain conditions. Among them at very first place 
is the enjoyment of right to life. 
Right to life in its full content cannot be enjoyed if natural 
environment is put at stake by various pollutants beyond a permissible level. 
The United Nation's Declaration on Human Environment, 1972 
cautioned about the environment pollution as: We see around the growing 
evidence of man made harm in many regions of the earth. Dangerous level of 
pollution in water, air and undesirable disturbances to ecological balance of 
the bio-sphere, destruction and gross deficiencies harmful to the physical, 
mental and social health of man, in the man-made environment particularly 
in living and working environment. Further the Stockholm Declaration 
proclaims that: "Man is both creator and moulder of his environment, which 
gives him physical sustenance and affords him the opportunity for 
intellectual, moral, social and spiritual growth. In the long and tortuous 
evolution of the human race on this planet a stage has been reached when, 
through the rapid acceleration of science and technology, man has acquired 
the power to transform his environment in countless ways and on an 
unprecedented scale. Both aspects of man's environment, the natural and 
man-made are essential to his well being and to the enjoyment of basic 
human rights even the right to life itself. 
Environmental deterioration could eventually endanger life of 
present and future generations. Therefore, the right to life has been used in a 
diversified manner in India. It includes, inter alia, the right to survive as a 
species, quality of life, the right to live with dignity and the right to 
livlihood. Article 21 of the Constitution of India states: "No person shall 
be deprived of his life or personal liberty except according to procedure 
established by law. The Supreme Court expanded this negative right in 
two ways. Firstly, any law affecting personal liberty should be reasonable, 
fair and just. Secondly, the Court recognised several unarticulated liberties 
that were implied by article 21. It is by this second method that the 
Supreme Court interpreted the right to life and personal liberty to include 
the right to a clean environment. 
In addition, the Constitution (Forty Second Amendment) Act, 
1976 explicitly incorporated environmental protection and improvement as 
a part of State policy. Article 48-A, a Directive Principle of State Policy, 
provides that: 'The State shall endeavour to protect and improve the 
environment and safeguard the forests and wildlife of the country'. 
Moreover, article 51A(g) imposes a similar responsibility on every citizen 
to protect and improve the natural environment including forests, lakes, 
rivers and wildlife, and to have a compassion for living creatures....' 
Together, these articles, highlight the national consensus on the importance 
of the protection and improvement of the environment. 
Under the guiding principles of UN documents on human rights 
and environment, coupled with the constitutional gurantee of right to life 
in Article 21 of the Constitution of India, this study underlines the root 
causes of the state of degrading environment in the National Capital 
Territory(N.C.T.) of India and thereupon makes recommendations for their 
disposal for better living conditions in the Territoiy. 
Capital cities though inhabit people from every region and tended 
to be overcrowded but in Delhi the situation is not only the nature of 
capital city but also an industrial and commercial centre of high order in 
the northern zone of India, which is also creating a number of 
environmental problems, such as air and water pollution, slum 
developement and congested housing etc. 
The tangible outcome of these problems are gastrointestinal 
diseases, respiratory ailments, heart and various microbial infections and 
teratogenic effects on young ones. While the problem of Delhi's 
environment is itself acute, there is woeful lack of data on environment 
related health conditions. The environmental epidemiological studies of 
the developed countries show the clinical fall out of the problem much 
glaring in the realm of abortions, miscarriage, stillborn, primary and 
secondary sterility, psychosomatic disorders, mental retardation, 
schizophrenia epilespy and learning disabilities among school going 
children. 
The fresh water crisis is already evident in Delhi, particularly 
because of effluents flowing into the river Yamuna comprising municipal 
and solid wastes. Other aspects of the concern are insufficient treatment 
capacity and inequalities in water supply. 
The current estimated quantity of infectious biomedical waste in 
Delhi is 60 tonnes per day most of which finds its way into municipal waste 
dumps in the absence of any dedicated disposal facility. It has been found 
that segregation of hospital waste is not done at source. Surprisingly even 
sputum slides of tuberculosis patients and equipment used for testing high-
risk HIV positive patients, are not being segregated. 
Given the rising trends in respiratory diseases, another area 
requiring urgent action is acute respiratory infections in infants. Delhi 
faces air pollution problems due to three main sources; Transport, 
domestic and industrial sectors, vehicles contributing significantly about 
72% to whole air pollution. The average ambient annual concentration of 
levels of lead are comming down considerably because of introduction of 
lead free petrol. However the Benzene concentration have increased in the 
ambient air after the introduction of unleaded petrol. The toxic effects of 
benzene in humans, include damage to the central nervous system and the 
immune system. H.B. Mathur who chaired the committee to set mass 
emission standards for vehicles in 1992, feels that "We have introduced 
unleaded petrol in great hurry, without lowering the levels of the benzene 
in it to a desirable level. 
When we go by the definition of clean diesel in the developed 
countries like United States is one with a sulphur content of 0.001 per 
cent and also of much advanced engine technology and expensive 
particulate traps. Delhi Transport Corporation (DTC) has just managed to 
get diesel quality of 0.05 per cent sulphur - about 33 times dirtier than 
California quality. Other countries are taking drastic steps to control diesel 
as fuel when particulate levels in their countries hover around 60 to 70 
microgramme per cubic metre as opposed to a shocking 820 microgramme 
per cubic metre in Delhi. 
Keeping in view the interest of the health of citizens, the Hon'ble 
Supreme Court on the basis of annexure VI recommendations of Bhure 
Lai Committee, directed in its order on 28th July 1998 with respect to 
Delhi : "that entire city bus fleet be converted to a single fuel mode of 
CNG by 31st March 2001". Unfortunately, neither the Governmental 
authorities nor private bus operators acted seriously or diligently in taking 
steps for the purposes of complying with aforesaid direction. 
The study also finds out the lenience of the government in 
granting licences and permissions to industries which tend to be highly 
pollution creating and need not be organised in the cities. The study also 
indicates the deprived, the downtrodden, the low income strata and the 
urban informal sector which provides them with source of livelihood, do 
not find any place in the priorities of planners therefore, the resultant 
outcome is 'chaotic' and 'haphazard' growth of settlements. To give an 
illustration, "out of about 63,000 acres of land to be acquired in order to 
implement the Master Plan for Delhi (1961-81), about 31000 acres of land 
could not be acquired because of their unauthorised occupation". In the 
Master Plan 2001, it was provided that hazardous and noxious units were 
not permitted in Delhi. The plan also envisaged that heavy and noxious 
industries be shifted to environmentally suitable locations in Delhi 
Metropolitan Area or National Capital Region (NCR). However, the 
authorities did not take any concrete action and the situation continue to 
worsen, Neither NCR Satellite towns have been developed nor has the 
congestion in Delhi been relieved. In a long perspective, a simultaneous 
effort at a balanced rural and urban development, which narrows (and 
eventually eliminates) the differentials in the basic amenities available to 
the people of different areas is imperative. 
Thus for preparing the management plans for urban areas, the 
cause of the pollution problems is to be identified and solutions provided 
for short term mitigation measures and long term preventive measures, 
which is sine-qua-non to ensure a wholesome environment — a basic 
requirement of eveiy human being for healthy and long life so as to fulfil 
the right which they have to live. 
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PREFACE 
Eveiyone likes to live in a healthy environment which is a basic 
human necessity. Healthy environment is a nature's gift. Air, water, and 
land are essential for all living beings. Any discharge of material or energy 
into water, air or land that causes acute (short term) or chronic (long term) 
detriment to the earth's ecological balance and lower the quality of life; 
which is known as pollution. In legal literature pollution has been 
described as a deliberate or accidental contamination of environment with 
man;s wastes or as a matter in the wrong place at wrong time and in wrong 
quantity or any thing released into environment which impaires or 
degrades it. 
The industrialisation of society, the introduction of motorized 
vehicles, and the explosion of human population, have caused an 
exponential growth in the production of goods and services. In line with 
this growth there has been a tremendous increase in waste by products. 
The indiscriminate discharge of untreated industrial wastes containing 
most insidious and persistent toxic pollutants into water ways, the spewing 
of thousands of tons of particulate and air borne gases into atmosphere. 
Indiscriminate use of plastic bags, the 'Throwaway' attitude towards solid 
wastes, in brief man's instinct of selfishness, profit-orinted motto led him 
towards indiscriminate exploitation of natural wealth.' In this way, it 
imbalances the nature's capacity of self stabilization. 
We, humans are, as Virgina W. Rasmussen puts it, 'technological 
creatures'and tinkering is our nature'. Tinkering with Nature is. 
unfortunately, not always done intellingently enough to avoid its impairment. 
People are not aware or not aware enough of the consequences of 
ecologically unsound activities. Many such activities are going on in around 
us causing deforestation, desertification, pollution of air, water, and land, 
depletion of ozone layer, climatic changes, deterioration of flora and fauna, 
exhaustion of non-renewable resources etc. The United Nation's Declaration 
on Human Environment, 1972 cautioned about the environment pollution as: 
We see around the growing evidence of man made harm in many regions of 
the earth. Dangerous level of pollution in water, air, major and undesirable 
disturbances to ecological balance of the bio-sphere, destruction and gross 
deficiencies harmful to the physical, mental and social health of man, in the 
man-made environment particularly in living and working environment. 
Further the Stockholm Declaration proclaims that: "Man is both creator and 
moulder of his environment which gives him physical sustenance and affords 
him the opportunity for intellectual, moral, social and spiritual growth. In 
the long and tortuous evolution of the human race on this planet a stage has 
reached when, through the rapid acceleration of science and technology, man 
has acquired the power to transform his environment in countless ways and 
on an unprecedented scale. Both aspects of man's environment, the natural 
and man-made are essential to his well being and to the enjoyment of basic 
human rights - even the right to life itself. 
In pursuance of growing environmental concerns, since 
Stockholm Declaration, one confronts with some important questions 
i.e.:"Where does man stand in the Natural life-web? is he isolated and totally 
cutoff from the embrace of environment or he is also a part and parcel of the 
Ill 
schema though having a more powerful or dominating status? Has the march 
of civilization and knowledge created a wide gulf between Nature and 
Society as a developmental arsenal of science and technology or is man at 
the mercy of Nature? How human rights fare in the protection of 
environment? Should human right be sacrificed for environment or the two 
can be mutually compatible for sustainable society? This is very delicate 
issue demanding deeper perspective and altruistic outlook.Well, there are 
the tools which may address the problem upto a considerable level. Among 
them in the very first place is Principle 1 of the Rio-Declaration of the UN 
Conference on Environment and Development that "human beings are at the 
centre of concern for sustainable development", and that "they are entitled to 
a healthy and productive life in harmony with Nature". Secondly, the 
availability of classic civil and political rights. There importance lies in their 
ability to "foster an environmental-friendly political order". Rights to 
political participation, to life, association, expression, personal liberty, and 
legal redress would enable those groups who are threatened with 
environmental degradation to voice their objections. These guarantees are 
necessaiy pre-conditions for mobilizing around environmental protection. 
But, mere prescription of rights and claiming of environmental protection 
through political rights is not an easy process in practice to achieve a 
wholesome environment. However it is preferable that existing rights must 
be reinterpreted with imagination and rigor in context of environmental 
concerns. 
At the backdrop of this objective the theme of my research topic 
"Right to Life : A Study of Environmental Problems in the National 
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Capital Territory of India" is an endeavour to understand the importance 
of "Right to Life" in the light of environmental pollution, coupled with to 
explore the reasons of Delhi's environmental deterioration and hence 
thereupon to identify the remedial measures for alleviation of human 
sufferings. For this purpose the thesis has been broadly divided into five 
chapters addressing interrelated topics which merit separate scrutiny as well. 
The purpose of Chapter First is to elucidate the historical 
development of 'Right to Life' under the influence of different political 
ideologies (in particular, liberal and marxist) and its increased recognition 
after World War II in United Nations System, regional human rights 
instruments, and the Constitution of India. 
The Second Chapter deals with the relationship between human 
rights and environment. The over all approach of the chapter is that every 
human being has 'A human right to healthy environment'. For this purpose 
international human rights documents, documents on protection of human 
environment and the relevant provision of the constitution of India are 
discussed at length and breadth. 
The Third Chapter examines the, sources, causes and effects of 
environmental pollution on human health. The whole purpose is to point out 
the effects of insidious pollutants on human health, which for a common 
person is beyond his/her imagination under ordinaiy circumstances. 
The Fourth Chapter explains the reasons of unsustainable 
urbanization and its far-reaching consequences on overall environment, 
physical as well as social. The Chapter attempts to suggest some guidelines 
with regard to the vision of sustainable urbanization. 
The Final Chapter explores environmental overlook of NCT of 
Delhi, for this purpose Chapter is divided into the following sub-headings: 
Growth and development of Delhi; Geographical features; Climate; 
Rainfall and seasons; Economy; Demographic profile; Growth of 
unauthorised colonies; Jhuggies and jhopries; Industrialization; Delhi's 
environmental concerns; Water pollution, Air pollution. Noise Pollution, 
Municipal solid wastes. Bio-medical wastes, etc. 
The Chapter makes some important recommendations on NCR 
planning. Squatter settlements and Sanitations, Environmental statistics. 
Conservation of environmental resources,Waste disposal. Management of 
solid waste, Transport system, clean fuel alternatives etc. so as to make 
Delhi a liveable place. 
And final attempt is the Conclusion of the thesis emphasizing 
that"Man has the fundamental right to freedom, equality and adequate 
conditions of life, in an environment of a quality that permits a life of dignity 
and well being". 
In the preparation of this thesis I have largely relied on Public 
Documents. 1 have tried my best to utilize the existing available materials on 
the topic. 
I am greatly indebted to my learned supervisor, Professor M. 
Subrahmanyam for his able guidance in accomplishing this work. I am 
forever grateful to him for his magnanimous gesture. 
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Finally my all efforts are animated only because of my Parents, 
Sister and Brothers. Without their favourable anchor my present endeavour 
would not have been successful. 
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Chapter - I 
Historical Development of 
Right to Life 
HISTORICAL DEVELOPMENT OF RIGHT TO LIFE 
The right to life is most fundamental of all the rights, as it is the 
very core of humanity. The nearest dictionary meaning of life is that the 
life is the state of being alive as a human being, it also means the qualities, 
events and experiences of human existence.' 
The notion of human rights is a relatively recent innovation in 
the history of political thought, tracing its roots to the social contract 
thinkers, such as Thomas Hobbes and John Locke, who insisted during the 
seventeenth and eighteenth centuries that individuals possess certain 
natural rights that serve as the very foundation of political order and that 
may not be legitimately revoked by governments. This revolutionary 
concept served as the foundation upon which the great statements of 
individual rights and liberties - the American Declaration of Independence 
and the French Declaration on the Rights of Man - were based. 
Aristotle in his "Politics" while explaining the origin and end of 
State observed that State came into being for fulfilment of bare needs of 
men and continues in existence for the sake of good life.^ If good life is 
the aim of man's life, then, its pursuit and achievement involves the 
fulfilment of certain conditions. 
The best justification for men's natural right to life is still 
perhaps Hobbes's argument. Natural rights begin as a claim which 
everyone naturally makes. Nobody wants to die a violent death, or to 
suffer an injury. Therefore, the desire to stay alive is, generally speaking, 
man's paramount wish, and the one that demands from other their most 
unfailing respect. To say that man has a right to life is to convert that demand 
into a kind of moral imperative, that is to impose on all men a reciprocal 
duty to abstain from injuring their neighbours. Hobbes's 'social contract' 
formulation further strengthened the concept of right to life in a politically 
organised society i.e. State. Infact Hobbes's Leviathan came into being due 
to this contract whereby it undertakes to protect the rights of the people.^ 
Locke interpreted natural law as a claim to innate, indefeasible 
rights inherent in each individual. Both government and society exist to 
preserve the individuals' rights, and indefeasibility of such rights is a 
limitation on the authority of both.'' Therefore, in one part of Locke's 
theory, the individual and his rights figure as ultimate principles. Infact, 
the expression which he commonly used to enumerate natural rights was 
right to "life, liberty, and estate". These three enumerated rights can never 
justly be set aside, since society itself exists to protect them. However, the 
right to "life, liberty and estate" of one person can be limited only to make 
effective the equally valid claims of another person to the same right.^ 
Hence Lock, recognised the right to life and emphasised its protection by 
State itself. 
Rousseau while explaining 'Social Contract' stresses upon the 
need of 'the total alienation of each associate together with all his rights to 
the whole community'.^ The clause of alienation of all the rights does not, 
however, mean the alienation of the natural rights of men. Rousseau 
clearly distinguishes between the "rights of the citizens and the sovereign 
and between the duties the former have to fulfil as subjects. Indeed, the 
purpose of the State is to protect those rights that individual cannot defend 
on their own. The craving for rights was initially a doctrine of social 
philosophy which has since entered into political and captured the 
constitutional field. Historically, the violent revolutions perpetrated in the 
wake of social and political consciousness, have secured to the individual 
his natural rights which had long been denied to him. The principle of 
equality had been the central theme of this concept, but in ancient period, 
its significance was metaphysical which confined itself to the episcopal 
authority of the church till the medieval period. 
In the England, the success of the Glorious Revolution of 1689 
was the drive for the respect for fundamental rights. On the outset, the 
Declaration of Rights was codified into the Bill of Rights, 1689. The 18th 
century witnessed the American War of Independence after which the 
Declaration of Independence of U.S.A. in 1976 declared the right to life, 
liberty and pursuit of happiness as inalienable rights.^ Thereafter in 1791 
by virtue of first ten amendments in the form of Bill of Rights, the 
Americans were the first nation to incorporate fundamental rights in their 
constitution. At the same time, French also arose from their own slumber 
and the Declaration of the Rights of Men and Citizens was adopted in the 
French Revolution of 1789.^ 
The Declaration of the Rights of Man and the Citizens (1789) 
made it perfectly apparent that government is necessary evil, and that as 
little of it as possible is desirable. According to the Declaration, true 
happiness is to be found in individual liberty which is the product of 
natural, inalienable and sacred rights of man. The doctrine of inalienable 
rights, superior to the civil rights, may best be explained in the words of a 
contemporary political thinker, Thomas Paine : "... All men are born equal 
and with equal Natural Rights".^ 
The unmistakable direction in which Americans took a step in 
advance of the French people in importing the concept of the inalienable 
natural rights of man into the world of constitutionalism is that they do 
not stop at reciting these rights in an ornamental preamble to the 
Constitution, but adopted them as a part of the constitution which could 
serve as a legal limitation on the powers of each of the organs set up by 
the Constitution like any other mandatory part of that organic instrument 
and would be enforceable by the courts to invalidate legislative and 
executive acts that might transgress these inalienable rights.'^' By World 
War 1, there were scarcely any theorists who would or could defend the 
"Rights of Man" along the lines of natural law. Indeed, under the influence 
of German Idealism and parallel expressions of rising European 
nationalism, there were some - the Marxists, for exmaple - who, although 
not rejecting individual altogether, maintained that rights from whatever 
source derived belong to communities or whole societies and nations pre-
eminently." Thus did F.H. Bradely, the British Idealist, write in 1894 : 
"The rights of the individual are today not worth serious consideration -
the welfare of the community is the end and is the ultimate standard".'^ 
Whatever the theoretical or doctrinal debates over the bases for 
the English, American and French Revolutions, it is clear that each, in its 
own way, contributed towards the devleopment of forms of liberal 
democracy in which certain rights were regarded as paramount in 
protecting individuals from the States inbuilt tendency to authoritarianism. 
What was the significant about the protected rights was that they were 
individualistic and libertarian in character : they were predominently 
'freedom from' rather than 'rights to'.'-^ In modern parlance, these would be 
called civil and political rights, since they dealt primarily with an 
individuals' relationship to the organs of the state. 
Civil and political rights are not, however, the only rights which 
are protected by modern constitutions and contemporary international law. 
A variety of economic, social and cultural and other rights are also the 
subjects of various forms of protection. The Great Economic Depression 
of the ealry 1930s struck the first blow at the lofty philosophy of 
individualism. It was felt that beneath the lofty idealism of laissez-fair 
philosophy lay hidden the most ugly aspect of capitalism. The economic 
depression revealed that through the ideology of laissez fair triumphed, its 
end product was a divided society, divided between privileged and 
underdogs. The capitalism which once fought against the vested interests 
of feudalism, itself acquired vested interests.''' The state of affairs led to 
some rethinking. It was felt that laissez fair works hardships, when men 
are not equal. No democratic State could tolerate this ignoring state of 
affairs where the weak were continuously driven to wall. A feeling 
generated that if fundamental rights were to have any meaning to the 
millions, their content must change. If rights were considered conditions 
necessary for the fulfilment of life, then working class too, shall have 
these rights guaranteed to them. The resultant effect was the emergence of 
new rights known as "Social and Economic Rights".'^ Kaial Vasak, French 
jurist gives them the name of second-generation rights."^ 
In the Weimer Republican Constitution and the Constitution of 
USSR these rights were recognised as fundamental rights.'^ In modern 
constitutions of many States these rights, in some form or the other, are 
also recognised though grudgingly, guardedly and with 'ifs' and 'huts'. 
From this brief historical exposition, it-is apparent that the notion 
of human rights has made a transition from exclusive concern with the 
protection of the individual from State absolutism to the creation of social 
and economic conditions calculated to allow the individual to develop to 
the maximum of his or her potential. As Szabo puts it, the purpose of 
human rights is to 'defend by institutionalized means the rights of human 
beings against the abuse of power commilted by the organs of the State 
and at the same time to promote the multi-dimensional development of 
human personality'.'** 
It is the same mainstream which, after the horrors of World War 
Second, found expression in the UN Charter 1945 and in the Universal 
Declaration of Human Rights of 1948. 
Human Rights in the United Nations 
The Charter of the United Nations (1945) begins by reaffirming 
a "faith in fundamental human rights, in the dignity and worth of the 
human person, in the equal rights of men and women and of nations large 
and small".''^ It states that the purposes of the United Nations is, among 
other things, "to develop friendly relations among nations based on respect 
for the principle of equal rights and self-determination of peoples^^... [and] 
to achieve international co-operation.... in promoting and encouraging 
respect for human rights and fundamental freedom for all without distinction 
as to race, sex, language, or religion...".^' And, in two key articles, all 
members "pledge themselves to take joint and separate action in cooperation 
with the Organisation" for the achievement of these and related purposes.^^ 
The Universal Declaration of Human Rights . 
Three years after UN Charter, the Universal Declaration of Human 
Rights was adopted by the General Assembly on Dec. 10, 1948.^ -^  The 
catalog of rights set out in the Universal Declaration of Human Rights, is 
scarcely less than the sum of all the important traditional political and civil 
rights of national constitutions and legal systems, including equality before 
law ; right to an adequate standard of living More importantly the right 
to life proclaimed in the Universal Declaration of Human Rights says in 
Article 3 that " Everyone has the right to life, liberty and security of person. 
The meaning and scope of the right to life is clarified in the International 
Covenant of Civil and Political Rights^ "* in the following provisions : 
Article 6(1). Eveiy human being has the inherent right to life. This right shall 
be protected by law. No one shall be arbitrarily deprived of his life. On 
December 18, 1982, the United Nations General Assembly adopted a 
resolution in which it expressed its firm conviction that all peoples and all 
individuals have an inherent right to life and safeguarding of this foremost 
right is an essential condition for the enjoyment of the entire range of 
economic, social and cultural as well as civil and political rights. The 
General Assembly, therefore, requested the Commission on Human Rights, 
in its future activities, to stress the need to ensure the cardinal right of 
everyone to life, liberty and security of person, and to live in peace.^^ 
The Commission of Human Rights in its resolution 1982/7 adopted 
on 19 February 1982, expressed its firm conviction that all peoples and all 
individuals have an inherent right to life, and that safeguarding for this 
foremost right is an essential condition for the enjoyment of the entire range 
of economic, social and cultural, as well as civil and political rights. The 
Connnission repeated these statements in its resolution 1983/43 adopted on 
9 March 1983. In the latter resolution, the Commission stated that 'for 
people in the world today there is no more important question than that of 
preserving peace and ensuring cardinal right of every human being, namely, 
the right to life'. 
International concern for human rights has also been evident 
outside the United Nations. For example, The American Convention on 
Human Rights^* ;^ the European Convention for the Protection of Human 
Rights and Fundamental Freedoms^^, which first met in 1950; and the 
Organization of African Unity in 1981 adopted the African Charter on 
Human and Peoples' Rights.^^ 
The American Convention on Human Rights 
Article 4(1) of the Convention provides that "every person has the right to 
have his life respected. This right shall be protected by law and, in 
general, from the moment of conception. No one shall be arbitrarily deprived 
of his life". 
The European Convention of Human Rights 
Article 2(1) of the Convention provides that "everyone's right to life shall be 
protected by law. No one shall be deprived of his life intentionally save in 
the execution of a sentence of a court following his conviction of a crime 
for which his penalty is provided by law". 
The African Charter on Human and Peoples' Rights 
Article 4 of the Convention provides that "human beings are inviolable. 
Every human being shall be entitled to respect for his life and the integrity 
of his person. No one may be arbitrarily deprived of this right". 
The Constitution of India 
The inclusion of a set of fundamental rights, which are necessary 
for the development and efflorescence of human personality, in the 
Constitution of India had its genesis in the forces that operated in the 
national movement for independence during the British rule. 
Perhaps one first explicit demand for fundamental rights appeared 
in the Constitution of India Bill, 1895 '^^  which envisaged for India a 
Constitution guaranteeing to every citizen of India, freedom of expression, 
right to equality before law, right to personal liberty etc. It was the 
consistent effort of the leaders of our freedom movement which led the 
British Cabinet Mission in 1946 to recognize the need for a written 
guarantee of Fundamental Rights in the Constitution of India. In paragraph 
19 and 20 of its statement of May 16, 1946, envisaging a Constituent 
Assembly for framing the Constitution of India. It recommended the setting 
up of an Advisoiy Committee for reporting the Assembly inter-alia on 
Fundmental Rights. ^ '^  
Therefore, Constituent Assembly of 296 members as envisaged 
under the Cabinet mission proposal was formed to frame the Indian 
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Constitution. The Constituent Assembly on 24 January 1947 voted to form 
the Advisory Committee. Sardar Patel became the chairman of the Advisoiy 
Committee. The Advisory Committee in turn set up five sub-committees out 
of which one was the sub-committee on Fundamental Rights. Acharya 
Kripalani became the chairman of this sub-committee. When the 
Fundamental Rights Sub-committee met for the first time on 27 February 
1947, it had before it draft list of rights, as well as miscellaneous notes and 
memoranda on various aspects of rights. The Fundamental Rights sub-
committee was faced with a problem of balancing the individual liberty vis-
a-vis social control. The former being necessary for fulfilment of 
individual's personality and latter for peace and stability of the society. The 
sub-committee discussed the subject of "Right to Life and Liberty" on March 
25th, 26th and 27th, 1947 and included in its draft report two clauses 11th 
and 29th viz. 
11 th - No person shall be deprived of his life, liberty or property without 
'Due Process of Law'. 
29th - No person shall be subject to prolonged detention pending trial, 
excessive bail or unreasonable refusal thereof or inhuman or cruel 
punishment. 
Commenting on the draft report Sir B.N. Rau, Constitutional 
Advisor, pointed out that clause 11 had been adopted from 5th and 14th 
amendments of American Constitution. Clause 29th was based on Article 
1 of the Lanterpacht's 'An International Bill of Rights of Man', and 6th and 
8th amendments of American Constitution. When the sub-committee met 
on April 14th and 15th, 1947, to consider draft report in the light of 
11 
comments received, it reaffirmed its recommendations to incorporate both 
clauses 11th and 29th, in the Indian Constitution. However after so many 
debates over the phrase 'due process of law' the drafting committee on 
January 19, 1948 decided to replace the expression 'due process of law' by 
the expression, 'except according to procedure established by law'. The 
latter expression which the committee considered was more specific in its 
import was borrowed from Article 31 of the Japanese Constitution. The 
text of the provision thus recasted by the committee was incorporated in 
Article 15 of the Draft constitution. 
"No person shall be deprived of his life or personal liberty except 
according to procedure established by law, nor shall any person be denied 
equality before law or equal protection of laws within the territory of 
India".-^' 
On December 13, 1948, the Article is again discussed. Dr. B.R. 
Ambedkar makes the following statement : 
"We are placed in two difficult positions. One is to give the 
judiciaiy the authority to sit in judgement over the will of legislature and 
to question the law made by the legislature on the ground that it is not good 
law, in consonance with fundamental principles. Is that a desirable principle 
? The second position is that legislature ought to be trusted not to make bad 
laws. It was veiy difficult to come to any definite conclusion..".^-^ 
After so many discussions the Constituent Assembly finally 
adopted Article 15 in the following words ; 
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"No person shall be deprived of his life or personal liberty, except 
according to procedure established by law". This became Article 21 in the 
Constitution of India". 
The right to life at 'national' and 'international' level is the most 
fundamental and primordial right which inspires or informs all other 
rights, from which latter obtain raison d'etre and take their lead. Thus it is 
very improtant that 'right' to be carefully defined and that its elements and 
characteristics be scrupulously analysed. 
The economic, social, cultural and political rights come into 
existence only when an individual is capable of living. These rights under 
any circumstance can't come into practice by the lapse of right to life 
which is the essence of mankind. Right to life does not mean simply 
putting body and soul together, it includes the optimum possible decent 
and good life for the individual both as a person and as well as a member 
of the human community. 
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Chapter - II 
Right to Life and Environment 
RIGHT TO LIFE AND ENVIRONMENT 
In Emile, Rousseau says : 
"We are born sensitive and from our birth onwards we are affected 
in various ways by our environment. As soon as we become conscious of our 
sensations we tend to seek or shun the things that cause them, at first 
because they are pleasant or unpleasant, then because they suit us or not, and 
at last because of judgments formed by means of the ideas of happiness and 
goodness which reason gives us. These tendencies gain strength and 
performance with the growth of reason, but hindered by our habits they are 
more or less wraped by our prejudices. Before this change they are what I 
call Nature within us".' 
Rousseau rightly says that man in the 'state of nature' is in 
equilibrium with his environment. So long as his physical needs are easily 
met, his psychological capacities do not develop. Initially man is an 
adaptive creature. Change in his surroundings sends him towards society. 
Population increases, climate becomes less favourable, food less plentiful, 
and the equilibrium of the 'state of natme' is disrupted. Man finds it more 
difficult to satisfy his wants and in consequence is forced to think. 
Pressure of wants develops man's mental powers, which react back upon 
and transform his wants. In society man acquires use of his latent capacity 
to reason and becomes egoistic and materialistic. He thinks about his 
fellows, calculates their behaivour, and compares himself with them. 
Mutual comparisons arouse selfish feelings, and men become dominated by 
amour propre "Instead of being, acting constantly from fixed and invariable 
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principles.... we find in (him) only the frightful contrast of passion mistaking 
itself for reason, and of understanding grown delirious". Reason is corrupted 
by the very emotion and desires its development brought into existence. Man 
is not only transformed but distorted by social life. Once vanity arise he is 
faced with dissatisfaction. He acquires more wants than he can gratify and 
desires to excel his fellows.-^ Selfishness makes man a creature veiy much 
like that described by Hobbes, one whose desires are insatiable and whose 
self-respect depends on the deference of others. 
As people have infinitely more choices open to them when they are 
alive than after they have died, the maintenance of life is a fundamental duty 
towards autonomous individuals. The duty to advance autonomy is imposed, 
in Raz's (liberal individual theorist) political philosophy, on the State, not 
merely on individuals, Raz argues that the notion of autonomy (which is at 
the centre of his idea of freedom) must be backed-up by State action in 
support of a relatively wide range of individual interests.^ 
In Raz's idea of autonomy : People must be free to choose, as long 
as they choose in such a way as not to restrict (unreasonably) their freedom 
to choose; and as any choice restricts future freedom by changing the 
circumstances in which future choices will be made, the State decides 
whether any particular choice results in an unreasonable restriction of the 
chooser's future freedom. Raz partially avoid this problem by treating the 
value of life as lying in its position as a uniquely important pre-condition 
for the exercise of free choice. If life is necessary precondition for 
autonomy, the need to protect it might not depend on the individual's 
choice to continue it. Instead autonomy remains the fundamental value, but 
1^ 
life (being so central a condition for autonomy) has to be protected against 
being curtailed even by an exercise of autonomous choice."' 
The problems of the environment are no longer being viewed 
exclusively from the angle of the pollution affecting the industrialized 
countries but seen rather as a worldwide hazard-threatening the planet and 
the whole of mankind, as well as future generations. The realization of the 
global character of environmental problems is attested by the progress 
made in understanding the phenomena that create hazards for the planet, 
threaten the living condition of human beings and impair their fundamental 
rights. These phenomena concern not only the natural environment (the 
pollution of water, air, and atmosphere, seas, oceans and rivers; depletion 
of ozone layer; climatic changes) and natural resources (desertification, 
deforestation, soil erosion, disappearance of certain species; deterioration 
of flora and fauna, exhaustion of non-renewable resources, etc.) but also 
population and human settlements (housing, town planning, demography, 
etc.) and the rights of human beings (the human environment, living, 
working and health conditions; conditions for their exercise and the 
enjoyment of fundamental rights). 
By means of global approach to these phenomena that takes in 
their multidimensional aspects, including their human aspects, it has 
become possible to move from environmental law to environmental rights, 
proclaimed by the 1972 Stockholm Declaration. 
At the time of formation of UDHR in 1948, the adverse impact of 
environmental harm was not much felt by the people. The prime concern of 
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the nations was on industrialization and development of economy. Although 
the right to clean environment is no where mentioned in UDHR, but it makes 
some conditions or limitations with regard to rights and freedoms, such as 
Article 29 of the UDHR states : 
1) Eveiyone has duties to the community in which alone the free 
and full development of his personality is possible. 
2) In the exercise of his rights and freedoms everyone shall be 
subject only to such limitations as are determined by law solely for the 
purpose of securing due recognition and respect for the rights and 
freedoms of others and of meeting the just requirement of morality, public 
order and the general welfare in a democratic society. However from the 
angle of ecological approach to human rights, the UN Covenant on 
Economic, Social and Cultural Rights (1966) guarantees the rights to "a 
satisfactoiy standard of living" and to enjoy "the highest attainable 
standard of health". 
The environmental dimension of human rights is recognised by 
the ever-increasing support for right to a healthy environment, since 1968 
an increasing number of international declarations and statements have, 
with growing specificity recognised the fundamental connection between 
the environmental protection and the respect for human rights. In 1968 the 
UN General Assembly passed a resolution identifying the relationship 
between the quality of the human environment and the enjoyment of basic 
rights.^ This was followed in 1972 by the Landmark Stockholm Declaration, 
which stated that "both aspects of man's environment, the natural and the 
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man-made, are essential to the well-being and to the enjoyment of basic-
rights even the right to life itself, and that "[m]an has the fundamental right 
to freedom, equality and adequate conditions of life, in an environment of 
quality that permits a life of dignity and well being...".^ More recently the 
Hague Declaration stated that "[t]he right to life is the paramount duty of 
those in charge of all states throughout the world".^ With the passage of time 
environmental protection began to find place in the agenda of international 
organisations. Stockholm Conference gave an impetus to the nations to think 
that environment has to be protected for facilitating the right to life. 
Clean Environment as the right of human beings began to find a 
place in some regional ti'eaties. Art. 24 of the African Charter on Human and 
People's Rights (1981) expressly provides that "all people have right to a 
general satisfactoiy environment, favourable to their development". In 1990 
the UN General Assembly declared that "all individuals are entitled to live in 
an environment adequate for their health and well-being".^ The United 
Nations Commission on Human Rights also adopted a resolution in 1990, 
entitled "Human Rights and the Environment", which again reaffirmed the 
relationship between preservation of environment and the promotion of 
human rights.'^ 
In a build-up period to the 1992 Rio Conference on Environment 
and Development there have been many proposals to institutionalize a 
right to decent environment. The Draft Earth Charter is one of them.'" 
However the eventually adopted Rio Declaration relates the rights issue to 
the broader issue of sustainable development. This is expressed in Principle 
1: "Human beings are at the centre of concerns for sustainable development. 
21 
They are entitled to a healthy and productive life in harmony with nature". In 
contrast, the right to development is clearly spelled out.'^ At the European 
level recognition of an environmental human right is more emphatic. The 
Organization for Economic Cooperation and Development ("OECD") stated 
that fundamental human rights should include a right to "decent" 
environment.'^ More recent in the Charter on Environmental Rights and 
Obligations drafted by the United Nations Economic Commission for 
Europe ("UNECE"), which affirms the right of eveiyone to an environment 
adequate for general health and well-being and the responsibility to protect 
and conserve the environment for present and future generations.'-^ 
An important indicator of the environmental human right is the 
extent to which it has emerged in national constitutions. A number of studies 
exist which list these constitutional provisions.''' Generally speaking they 
reveal that more than national constitutions, from a variety of legal 
traditions, include an environmental human right.'^ As two commentators 
point out, virtually every constitution revised or adopted since 1970 has 
addressed environmental issues."' One of the most frequently cited 
constitutional provision is from the new Brazilian Constitution, which states 
that : "[ejverybody has a right to an ecologically balanced environment, an 
asset for common use by the people, and essential to the wholesome quality 
of life. This imposes upon Public Authorities and the Community the 
obligation to defend and preserve it for present and future generations".'^ 
Decisions and Comments of European Human Rights Bodies 
The right to life in an essential human right with environmental 
aspects. Although not based on environmental facts, one Council of Europe 
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case suggests that a Government may be liable in certain circumstances for 
loss of life if it fails to protect its citizens from life-threatening dangers. 
The case suggests that Governments are, in fact, bound by a duty to take 
affirmative steps to save lives. In Association X V. the United Kingdom, the 
parents of children killed by adverse reactions to government - sanctioned 
vaccinations claimed that vaccination schemes deprived their children of the 
right to life.'*^ The Commission determined that the State could not be held 
responsible for the deaths on the facts of the case. However, it also declared 
that "[t]he concept that 'eveiyone shall be protected by law' enjoins the State 
not only to refrain from taking life 'intentionally' but, further to take 
appropriate steps to safeguard life". 
Thus, the case supports the idea that Governments may have a 
duty to act affirmatively to protect their citizens from dangers, which 
could include environmental dangers, posing a risk to life.''-* The European 
Court of Human Rights has legitimised environmental restrictions on the 
use of private property. A 1991 Court decision, Pine Valley Developments 
Limited and Others V. Ireland, continues this trend.^ "^  In Pine Valley, the 
applicants complained that the denial by local planning authorities of 
permission to construct commercial buildings on their land constituted a 
violation of protocol I, article 1. Permission to build was denied because 
the area was zoned as a green belt. The court concluded that, although the 
planning restrictions constituted an interference with the right to peaceful 
enjoyment, the interference did not constitute a violation of Protocol I, 
article 1, because it was lawful, in pursuit of a legitimate aim and 
proportionate to that aim. The court stated that preventing construction "for 
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the further development of agriculture so as to preserve a green belt must be 
regarded as a proper way if not the only way of achieving that aim". This case 
thus demonstrates that environmental concerns are encompassed within the 
human rights instruments. 
Support for the claim that government-must take positive steps to 
guarantee human rights is found X V. France, where the applicant alleged 
that Government had violated her right to peaceful enjoyment of her 
property by building a nuclear power plant near her home. In that case the 
court implied that states may have to take affirmative action to protect 
human rights. The Court stated that "a State has not only the duty to 
respect, but also to protect rights".^' The claim was ultimately declared 
inadmissible, but it should be noted that the claimant had already received 
some compensation from the Government. Another human right with 
important environmental implications is the right of access to information. 
The legal basis for such a right in Europe is discussed extensively in both 
the 1991 and 1992 progress reports of the Special Rapporteur to the sub-
commission (on Prevention of Discrimination and Protection of 
Minorities).^^ 
Two recent cases in the European Court of Human Rights 
elaborate on the legitimacy of a right to access to information as 
guaranteed by the European Convention on Human Rights. Neither is based 
on environmental facts, but both contribute to the legal interpretation of this 
right. Although the court did not fmd a violation of article 10 (freedom of 
information) in either case, it found in one case a violation of article 8 
(right to privacy). 
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In Leander V. Sweden^^, the applicant sought to information about 
him kept in a secret police register. On the basis of this information, the 
applicant was refused a job as a naval museum technician. Although the court 
found that the "storing and release" of information relating to the applicant's 
private life was an interference with his right to respect for private life as 
guaranteed by article 8, this interference was justified. Hence the 
Government did not violate the applicant's right under article 8. 
Inter-American Commission on Human Rights 
The Inter-American Commission continues to be involved in 
human rights cases with environmental facets. Two cases were mentioned 
in the Rapporteur's (Mrs. Fatma Zohra Ksentini) 1992 report to the Sub-
Commission (Prevention of Discrimination and Protection of Minorities). 
In the Yanomami case, the Commission found a violation of the right to 
life as a result of development projects in traditional indigenous lands. 
The petition submitted to the Commission by the Confederacion de 
Nacionalidades Indigenas de la Amazonia Eiicatoriana also involves 
development projects in traditional indigenous lands and alleges violations 
of several human rights, including right to life, health and well-being. 
In addition to these cases, a third petition has been filed with the 
Commission by a member of the Medican House of Representatives.-^'' The 
complaint concerns an ecologically devastated area on the United States -
Medico border, where eveiyday more than 2,000 maquildoras, or assembly 
plants, dump tons of toxic wastes into the Rio Grande river and emit 
harmful chemical into the air. In the complaint against the United States 
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and Medixan Governments, the petitioner contends that by authorizing a site 
on the border of the Governments are threatening the life, physical integrity 
and health of inhabitants. The petitioner alleges that alarming increases in 
the rate of birth defects in border areas are directly attributable to the 
numerous maquiladoras already operating there. Construction of this site, 
she argues, would only increase' the amount of water pollution that the 
residents would have to endure. In addition, the seismic instability of the 
area exacerbates the potential for a major accident. According to the 
petitioner, this increased risk of harm violates the residents right to life, 
health and well being. The Commission has, at present neither accepted nor 
rejected the petition.^^ 
Committee on the Rights of the Child 
Under Article 44 of the Convention on the Rights of Child (1989) 
a number of States indicated their concern for children and the state of the 
environment. 
a) Sweden stated that each individual active in school must promote respect 
for every person's intrinsic worth and respect for the common 
environment^^ 
b) The Sudenese Government reported that article 29, paragraph f, of the 
1991 Public Education Act, stated its aim "to make young people aware 
of environmental problems, familiarize them with nature in the diversity 
of its elements"^^ 
c) The Egyptian Government related the following information to the 
Committee; health offices provide the service of environmental 
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promotion; school health units provide preventive and curative services 
for school children as well as school environment improvement 
services.^^ 
d) Bolivia stated in its initial report that it had developed a lO-year action 
plan (1999-2000) aimed inter alia at improving the health situation of 
women and children by promoting full attention to the needs of both 
health, environment and education. '^^  
e) The Russian Federation communicated the following information to the 
Committee on the Rights of Child. The adverse influence of 
environmental factors on public health especially among young people, 
pregnant women and children is a serious problem in the Russian 
Federation. The question of legal recourse for children against breaches 
of environmental regulations is being addressed. The regulations 
concerned are to be found in the Environmental Protection Act, and 
State, firstly, that compensation is payable for damage to people's 
(including children's) health caused by adverse environmental effects 
and, secondly, that full reparation must be made for harm resulting from 
breaches of environmental regulations, including inability to have 
children and the risk of giving birth to children with congenital defects. 
However, the mechanism for implementing these provisions, so 
important for mothers and children, has not yet been put into operation, 
owing to lack of experience of instituting and conducting legal 
proceedings in this field.^° 
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Human Rights Committee 
Cases involving the environment have been heard by the Human 
Rights Committee. Such as EHP V. Canada, implicated the right to life in 
an environmental context. In 1980, a resident of Port Hope, Ontario, 
alleged that large-scale dumping of nuclear waste had taken place within 
her community."" The dumsites were closed, but approximately 200,000 
tons of radioactive waste remained in Port Hope. The communication 
claimed that the wastes presented a threat to the life of "present and future 
generations" of Port Hope and a threat to health. Because the author of 
the communication had not yet exhausted domestic remedies, the 
communication was declared inadmissible.^'^ However, in the process of 
dismissing the complaint, the Committee discussed the validity of the 
petitioner's environmental claims as matters of human rights concern and 
observed that the communication raised serious issues regarding the duty 
of State parties to protect the right to life as provided by article 6.1 of the 
International Covenant on Civil and Political Rights. This is an important 
finding because the committee only reaches the question of exhaustion of 
local remedies after it had determined that the petitioner has a prima facie 
case concerning rights protected by the Covenant. One commentator has 
concluded based on this that environmental claims do fall within the ambit 
of the Covenant. 
Another interesting aspect of the Port Hope case was the 
applicant's assertion that the rights of future generations had been violated 
by the dumping of nuclear wastes in the community. NeedJess to say, the 
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rights of people not yet born are at issue in many cases involving the 
environment. The committee left open the possibility that applicants can 
challenge violations to rights held by future generations. The Committee 
determnined that the author had standing by virtue of her own situation, 
and therefore was not relying solely on the rights of future generations to 
sue. Thus, the Committee treated the author's reference to 'future 
generations' as an expression of concern purporting to put into due 
perspective the importance of the matter raised in the communication". 
Consequently, it is as yet unclear whether individuals may assert these 
rights. Nevertheless, this case suggests that environmental wrongs are 
appropriately addressed in human rights forums and that traditional 
notions of individual injury may warrant extension in case of 
environmental harm. 
Committee on Economic, Social and Cultural Rights 
Unlike the Human Rights Committee, the Committee on Economic, 
Social and Cultural Rights does not have an individual complaint procedure. 
Instead, State parties submit reports on the steps they have taken to 
implement the Convenant on Economic, Social and Cultural Rights. On 
several occasions, these reports have involved the Committee in discussions 
with government representratives about human rights issues that relate 
directly to the environment. Several articles in the covenant guarantee rights 
that can only be secured in the presence of a healthy environmentt. For 
example, article 12 addresses the right to health, including "the improvement 
of all aspects of environmental and industrial hygiene". This article in 
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particular clearly brings environmental concern into the realm of human 
rights. As a consequence, actions to improve the environment have been of 
concern to members of the committee in assessing adequate State 
implementation of the Covenant. Several examples of this overlap between 
the environment and human rights are worth noting. Such as the following 
example arose during discussions of the implementation of article 12. 
At the Committee's fourth session, in 1990, members of the 
committee asked the Mexican representative what environmental pollution 
problems Mexico was confronting in urban and rural areas, what measures 
had been adopted to limit the effects of environmental deterioration, how 
development was reconciled with environmental protection in Mexico, what 
efforts had been made to extend health and sanitation services and drinking 
water supplies in urban and rural areas, and what differences existed in this 
connection between development and environmental protection. The 
Mexican representative explained in her reply that the seriousness of 
pollution problem was due above all to the development of industries, the 
poor quality of fuels and the increase in number of vehicles, and that people 
in urban areas were encouraged to use filter so as to reduce pollution.-^^ 
World Conference on Human Rights 
The World Conference on Human Rights, held at Vienna from 14 
to 25 June 1993, Solemnly adopted the Vienna Declaration and Programme 
of Action containing 142 paragraphs on various aspects of human rights. It is 
worth quoting those directly related to the right to the right to development 
and environment. 
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Part I, paragraphs 10 and 11 read as follows : 
10. The World Conference on Human Rights reaffirms the right to 
development, as established in the Declaration on the Right to 
Development, as a universal and inalienable right and an integral part of 
fundamental human rights. As stated in the Declaration on the Right to 
Development, the human person is the central subject of development. 
While development facilitates the enjoyment of all human rights, the lack 
of development may not be invoked to justify the abridgement of 
internationally recognized human rights. 
States should cooperate with each other in ensuring development 
and eliminating obstacles to development. The international community 
should promote an effective international cooperation for the realization 
of the right to development and the elimination of obstacles to 
development. Lasting progress towards the implementation of the right to 
development requires effective development policies at the national level, 
as well as equitable economic relations and favourable economic 
environment at the international level." 
"11. The right to development should be fulfilled so as to meet 
equitably the developmental and environmental needs of present and future 
generations. The World Conference on Human Rights recognises that illicit 
dumping of toxic and dangerous substances and waste potentially constituters 
a serious threat to the human rights to life and health of everyone. 
Consequently the World Conference on Human Rights calls on all 
states to adopt and vigorously implement existing conventions relating to 
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the dumping of toxic and dangerous products and waste and to cooperate in 
the prevention of illicit dumping. Everyone has the right to enjoy the 
benefits of scientific progress and its applications. The World Conference 
notes that certain advances, notably in the biomedical and life sciences as 
well as in information technology, may have potentially adverse 
consequences for the integrity, dignity and human rights of the individual, 
and calls for international cooperation to ensure that human rights and 
dignity are fully respected in this area of universal concern". 
Commission on Sustainable Development 
In accordance with the provisions on international institutional 
arrangements of Agenda 21 adopted by the United Nations Conference on 
Environment and Development, and pursuant to General Assembly resolution 
47/191 of December 1992, the Economic and Social Council established 
the Commission on Sustainable Development on 12 Februaiy 1993 (decision 
1993/207). 
As recommended by the General Assembly in resolution 47/191 
the programme of work of the Commission will be based on clusters "that 
would integrate in an effective manner related sectoral and cross-sectoral 
components of Agenda 21 in such a way as to allow the Commission to 
review the progress of the implementation of the entire Agenda 21 by 1997. 
The work clusters recommended are the following : 
a) Critical elements of sustainability (Agenda 21, chapter 2-5); 
b) Financial resources and mechanism (Agenda 21, Chapter 33); 
c) Education, science, transfer of environmentally sound technologies, 
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cooperation and capacity building (Agenda 21, Chapter 16, 34 - 37); 
d) Decision making structures (Agenda 21, Chapter 8, 38-40); 
e) Roles of major groups (Agenda 21., Chapters 23-32); 
f) Health, human settlements and fresh water (Agenda 21, Chapters 6, 
7, 18 and 21); 
g) Land, desertification, forests and biodiversity (Agenda 21, Chapters 
10- 15); 
h) Atmosphere, oceans and all kinds of seas (Agenda 21, Chapters 9, 
J 7); 
i) Toxic chemicals and hazardous wastes (Agenda 12, Chapters 19, 20 
and 22). 
The Commission an Sustainable Development in its Fifth session 
(7-25 April 1997) related to "Rio Declaration on Environment and 
Development : application and implementation reviews the progress of 
implementation of the Principle 1'"* in the following way. 
a) Principle 1 emphasizes the conviction of States that human beings 
are at the centre of environment and development and reflects, thus, an 
anthropocentric approach. Principle 1 reflects the fundamental human right 
to a life with dignity. All other principles of Rio Declaration are construed 
so as to give effect to this principle. Principle 1 is also concerned with 
human health, an aspect elaborated in chapter 6 of Agenda 21, paragraph 1 of 
which states "health and development are intimately interconnected 
Agenda 21 must address the primaiy health needs of the world's population, 
since they are integral to the achievement of the goals of sustainable 
development and primary environmental case". Paragraph 6.40 states "The 
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overall objective is to minimize hazards and maintain the environment to a 
degree that human health and safety is not impaired or endangered and yet 
encom'age development to proceed". 
b) The right to a healthy environment has been frequently referred 
to, though often in non-legally binding instruments, and is often explicitly 
guaranteed and proclaimed in human rights treaty law. Since 1992, 
principle 1 has been recognised in treaty law, sometimes with reference to 
specific sectors. Examples are preambular paragraph 1 of the 
Dissertification Convention and the Fourth Lome Convention which states 
that "cooperation shall be directed towards development centres on man, the 
main protagonist and beneficiary of development".'^ 
c) The Programme of Action of the International Conference on 
Population and Development contains 14 principles here in after referred 
to as the 1994 Cairo Principles.""^ Principle 2 states : "Human beings are at 
the centre of concerns for sustainable development. They are entitled to a 
healthy and productive life in harmony with nature. People are the most 
important and valuable resources of any nation. Countries should ensure that 
all individuals are given the opportunity to make the most of their potential. 
They have an adequate standard of living for themselves and their families, 
including adequate food, clothing water and sanitation." 
d) The right to a healthy and productive life in harmony with nature is 
often found in Constitutions and/or basic (environmental laws, formulated as 
a general principle of national environmental legislation. Almost all 
constitutions adopted or revised in the past 35 years address environmental 
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concerns.-^^ Constitutional provision in a great number of states explicitly 
enunciate a right to a healthy environment.-^^ Correspondingly, almost all of 
the constitutions provide both an obligation of the State to conserve and a 
duty of the citizens to protect, the environment, the constitutional obligation 
on the part of the State to conserve the environment corroborates the right 
to a healthy environment that is in some cases formulated in terms of an 
individual's right to a healthy environment. 
e) The supreme court of the Philippines decided that while the right 
to a balanced and healthful ecology is to be found under the Declaration 
of Principles and State Policies and not under the Bill of Rights, it does 
not follow thai it is less important then any of the civil and political rights 
enumerated in the latter. Such a right belongs to a different category of rights 
altogether for it concerns nothing less then self - preservation and self -
perpetuation [ ] the advancement of which may even be said to predate all 
Governments and Constitutions. As a matter of fact, these basic rights need 
not even be written in the constitution for they are assumed to exist from 
the inception of humankind. ^ ^ 
The World Health Organization (WHO) 
In a publication entitled 'Our Planet, Our Health',''" the WHO 
referred to the issues of balancing rights and responsibilities with regard 
to right to environment. It is advanced that Governments still retain their 
central responsibility for protecting individuals against threats to their 
health and environment and should ensure that all people have access to 
health care and other services and resources essential to health. 
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Governments also have a strategic role to play in promoting and 
supporting the initiatives of individuals, community organizations. Such 
governance must also ensure that short-term and long-term environmental 
health considerations are systematically taken into account in all 
developments. 
Food and Agriculture Organization of the United Nations (FAO) 
FAO referred to its general concern with the environment based on 
article 25 of the Universal Declaration of Human Rights and article 11 of 
the International Covenent on Economic, Social and Cultural Rights. FAO 
has given close attention to achieving these rights through sustainable forms 
of development. Conferences convened by FAO on sustainable agriculture 
and rural development, as well as the International Conference on Nutrition 
convened jointly by FAO and WHO / Netherlands Conference on Agriculture 
and the Environment in April 1991 largely shaped chapter 14 of Agenda 21 
adopted by the United Nations Conference on Environment and 
Development, held in June 1992. With regard to the right to adequate food, 
The World Declaration and Plan of Action adopted by 159 States and the 
European community at the International Conference on Nutrition in 
December 1992 underlined inter alia the following: 
a) It was recognised in the World Declaration of Nutrition that access 
to nutritionally adequate and safe food was a rights of each individual. It was 
further recognised that globally there was enough food for all and that 
inequitable access was the main problem. Being in mind the right to an 
adequate standard of living, including food, contained in the UDHR, the 
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States pledge to act in solidarity to ensure that freedom from hunger 
becomes a reality. They also declared their firm commitment to work 
together to ensure sustained nutritional well-being for all people in a 
peaceful, just and environmentally safe world. 
b) The States committed themselves in the Declaration to ensuring 
that development programmes and policies led to a sustainable 
improvement in human welfare, were mindful of environment and were 
conducive to better nutrition and health for present and future generations. 
The multifunctional roles of agriculture, especially with regard to food 
security, nutrition, sustainable agriculture and the conservation of natural 
resources, were recognised to be of particular importance in this context. 
c) With regard to the linkage of the right to food with environmental 
concerns and sustainable development, the Plan of Action for Nutrition 
included a number of objectives and guidelines, such as the necessity of 
ensuring access by all people to sufficient supplies of safe food for a 
nutritionally adequate diet; achieving environmentally sound end socially 
sustainable development to contribute to improved nutrition and health; and 
strengthening of agricultural policies. 
d) In terms of strategies and actions, the Plan of Action indicated that 
efforts to improve nutritional well being should be based on the recognition 
of improved human welfare in harmony with the evnironment and nature as 
the primary goal of social and economic development. 
e) Defining food security in its most basic form as access by all 
people at all times to food needed for healthy life, the Plan of Action 
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recalled that right to an adequate standard of living, including food was 
recognized in the Universal Declaration of Human Right, and stated that 
food security should be fundamental objective of development policy as 
well as a measure of its success. 
The Constitution of India and Clean Envirortment 
In the realm of the fundamental rights the most essential right is 
the 'right of life' guaranteed by Article 21 of the Indian Constitution, which 
the article says that can not be taken away accept according to procedure 
established by law. 
To safeguard this right and other fundamental rights we do have a 
very special feature in the Constitution of India known as right to 
constitutional remedies. Article 32 of the constitution empowers the 
supreme court in an appropriate proceeding to issue not only writ of 
mandamus, certiorari, prohibition or quo wanranto but also any other 
direction, order or writ for the enforcement of fundamental rights. The same 
power is vested in the High Courts under Article 226 of the Constitution. It 
is upon the exercise of this power of judicial review the Courts are called 
upon to decide whether any instrumentality, agency or organs of the state has 
transgressed or exceeded the limits of power conferred upon it and to ensure 
that the state and the public officials fulfill the obligation of the 
Constitution and the law under which they exist and function. 
In addition to Chapter on Fundamental Rights, the Constitution of 
India contains a Chapter on Directive Principles of State Policy, which 
emphasise in amplification of the preamble, that the goal of Indian polity is 
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not laissez faire, but welfare state, where the state has positive duty to 
ensure to its citizens social and economic justice and dignity of the 
individual."" According to Article 48A of the Directive Principles "the State 
should strive to protect and improve the environment and to safeguard 
forests and wildlife. And Article 51A(g) of part IV-A of Fundamental Duties 
states that it shall be the duty of eveiy citizen of Indian to protect and 
improve the natural environmet. Life means to live with human dignity but if 
one can not breath clean air, have safe drinking water or health food, the all 
human rights civil, political, social or economic are meaningless. Due to 
appaling scenario of the environmental pollution in our countiy the supreme 
court sharpened its tools and strategies during mid 80's and 90's by keeping 
aside all technical rules of procedure and liberalised the rule of 'loci/.s 
standi' in order to alleviate the sufferings of the victims of environmental 
pollution under the banner of Public Interest Litigation (PIL). The courts 
have given expanded interpretation to Article 21 concerning the right to life 
to include all those rights which are essential and basic for the enjoyment of 
the quality of life free from environmental pollution and other health and 
consumer hazards."*^ 
The interpretation given by Supreme Court of India in A.K. Gopalan 
V. State of Madras^^ Khark Singh V. State of U.P.^\ held that under article 
21, the right of life does not mean mere animal existence. Further Maneka 
Gandhi's Case''^ laid down that a law affecting life and liberty of a person has 
to stand the scrutiny of article 14 and 19 of the Constitution. In other words, 
if a law is enacted by legislature which touches upon the life and liberty of a 
person and curtails it, then it is mandatory requirement that procedure 
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established by it for curtailing the liberty of a person must be reasonable, 
fair and just"* .^ It is this interpretation of article 21 which court has extended 
further so as to include the right to wholesome environment. In other words 
if pollution causes permanent disabilities leading to malfunctioning or non-
functioning of vital organs of the body of a person then such disability may 
reduce him to mere animal existence and thereby deny him right to life. The 
question whether right to a clean environment is part of the right of life was 
examined by the supreme court in Subhash Kumar V. State of Bihar."^ ^ In this 
case Supreme Court declared that the right to a wholesome environment 
formed an integral part of the right to life guranteed by article 21 of the 
Indian Constitution. The Court stated : 
"The right to life is a fundamental right under article 21 of the 
constitution and it includes the right of enjoyment of pollution-free water 
and air for full enjoyment of life. If anything endangers or impairs that 
quality of life in derogation of laws, a citizen has the right to have 
recourse to article 32 of the constitution for removing the pollution of water 
or air which may be detrimental to the quality of life. "''^  
In this connection it will be worth to refer to Dehradun Quarry's 
case.'*''' In this case the Supreme Court entertained complaints form Rural 
Litigation and Entitlement Kendra, Dehradun (a voluntary organistion) 
alleging that the operation of limestone quarries in the Mussoorie -
Dehradun region resulted in degradation of the environment affecting the 
fragile ecosystem in the area. In this connection the Supreme Court 
moving under Article 32 ordered the closure of some of these quarries on 
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the ground that these were upsetting the ecological balance, though the 
judgement did not make a reference to Article 21 but involving of 
jurisdiction by the Court under Article 32 presupposed the violation of 
right to life guaranteed under Article 21. This role of the Court also fmds 
support from the observations of Justice Singh in Ganga Pollution 
Tanneries case-'" as justifying its closure. The Court noted in conclusion: 
"we are conscious that closure of tanneries may bring unemployment, loss 
of revenue, but life, health and ecology have greater importance to the 
people". Besides, some High Courts have also accorded recognition to this 
environmental dimension of Article 21 such as judgement by the Andhra 
Pradesh High Court in T. Damodar Rao V. Special Officer Muncipa! 
Corporation, Hyderabad-' explicitly recognised an environmental dimension 
to Article 2! while considering a writ petition to enjoin the Life Insurance 
Corporation and Income Tax Department from building residential houses in 
a recreation zone, held : "It would be reasonable to hold that the enjoyment 
of life and its attainment and fulfilment guaranteed by Article 21 of the 
Constitution embraces the protection and preservation of nature's gifts 
without which life cannot be enjoyed. There can be no reason why practice 
of violent extinguishment of life alone should be regarded as violative of 
Article 21 of the Constitution. The slow poisoning by the polluted 
atmosphere caused by environmental pollution and spoilation should also be 
regarded as violative of Article 21 of the Constitution. The Court held that 
the attempt of the respondents to build houses in this area is contrary to law 
and also contrary to Article 21 of the Constitution".^^ 
In the judgement of Lakshmipathy V. State of Karnataka^^ the 
Karnataka High Court made the following observations : "The movement 
for restoration and maintenance of a livable environment requires curbing 
of power of narrowly oriented administrative agencies in appropriation of 
the dwindling acreage of land and water not already irrevocably 
appropriate", "Environment Protection is not a pre-occupation of the 
educated and affluent. It has a socio-political dimension. The disposal and 
the control of toxic waste and governmental regulation of polluting 
industries is public interest oriented. The effective implementation of 
environmental legislation is a social learning process which could 
fundamental change the character of public adminsitration". "The right to 
life inherent in Art. 21 of the Constitution does not fall short of 
requirements of qualitative life which is possible only in an environment 
of quality. Where, on acocunt of human agencies, the quality of air and 
the quality of environment are threatened or affected, the Court would not 
hesitate to use its innovative power within its jurisdiction to enforce and 
safeguard the right to life to promote public interest". 
Although the above rulings acknowledge that right to wholesome 
environment is implicit in the Constitutional guarantee of Article 21, but, 
we must acknowledge that 'right to life' is not absolute too. If the State 
guarantees to its citizens the security of life, the citizens must owe a duty to 
State to maintain its sanctity. Man has not to simply live, but to live well and 
living well means a living moral, virtuous and healthy and happy life. My 
right of living involves my duty to my fellow-men to allow them the same 
42 
condition of life. Happiness and prosperity in a society is an onto function. 
1 can enjoy my rights only if I respect the rights of others. Man cannot lead 
a life of isolation. Dependence is his veiy psychology and individuals depend 
on one another and on the State as a whole. 
As Ernest Barker^ -^  says that State Ivas a collective life like an 
organism. The attainment of the common purpose, therefore depends upon 
the proper performance by eveiy individual of his function and duties. Every 
citizen has social obligations to himself, to his family, to his neighbours, 
and to the society of which he is a unit. 
So from the foregoing discussion we can say that "human life 
would be no where if the sacredness of this claim is not accepted. The 
right to life is, therefore, the most fundamental of all rights, as it is the 
veiy core of humanity. It means a claim to so live that the existence does not 
jeopardise the existence of others". 
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Chapter - III 
Environmental Pollution and its 
Impact on Health 
ENVIRONMENTAL POLLUTION AND ITS IMPACT ON 
HEALTH 
The Nature of Problem 
The environment has been defined as that outer physical and 
biological system in which man and other organisms live as a whole. This 
entire system is a complicated one as it has many interacting components. 
These components of the environment generally include : "its rocks, 
minerals, soils, waters, its land and their present and potential vegetation, 
its animal life and potential for livestock husbandry, and its climate".' 
There is a close and complicated interaction among these various 
components which tend to produce some kind of equilibriuni in the scheme 
of nature what is usually termed as 'ecological balance' changes in the 
ecological system occur continuously through natural process and man's 
activities but the system to a certain extent has a remarkable tendency to 
rebalance itself. This system as a whole is useful to man. Perhaps it is due 
to this usefulness that for fulfilling his physical requirement, man is totally 
dependent on environment.'^ But with the passage of time industrialization 
of society, the introduction of motorised vehicles, and the explosion of 
human population, however have caused an exponential growth in the 
production of goods and services, coupled with this growth there has been 
a tremendous increase in waste by-products. The indiscriminate discharge 
of untreated industrial wastes containing most insidious and persistent 
toxic pollutants into water ways. The spewing of thousands of tons of 
particulates and air borne gases into atmosphere. Indiscriminate use of non-
biodegradable materials, throw away attitude towards solid wastes, in brief 
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man's instinct of selfishness, profit-oriented moto led him towards 
indiscriminate exploitation of natural wealth, in this way imbalanced the 
nature's capacity of self stabilization. Discharge of effluents into 
atmosphere, ozone layer depletion, global warming, droughts and floods, 
oil spills, acid rains, dumping or refuge are unpleasant ramifications of 
growing environmental pollution which has posed many problems world 
over. 
Today man has made a remarkable progress in various fields of 
science and technology. This would not have been possible had he not 
exploited natural resources. Science has given us all the material comforts 
which we could not have dreamt of some decades ago. To meet the 
increasing needs of burgeoning population, eveiy effort is being made by 
scientists and technologists to produce more goods and services with the 
help of latest technology., But what has been the effect of all this on our 
environment ? A global disaster.-^ 
Environmental crisis are closely linked with the nature of modern 
technology such as generation of synthetic and non-biodegradable 
substances in the form of plastics, chemical nitrogen fertilizers, synthetic 
detergents, synthetic fibers, petrochemicals and other environmentally 
injurious industries and 'disposable culture'.'' 
We human are, as Virginia W. Rasumussen put it technological 
creatures and 'tinkering is our nature'.^ Tinkering with nature is, 
unfortunately, not always done intelligently enough to avoid its impairment. 
People are not aware, or not aware enough, of the consequences of the 
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ecologically unsound activities. Many such activities, and primarily those 
linked to the improper use of science and technology are going on in the 
world, causing deforestation, desertification, pollution of air, water and land, 
damage to many plant and animal species and threats to other renewable as 
well as non-renewable resources of our planet. Although we have 
ecologically benign technologies but they are not utilized because they are 
considered inconsistent with short-term interests of private profit 
maximization.^' Such as in case of developing countries development is 
sometimes taken as a priority and an excuse for the massive impairment of 
the environment voluntarly or involuntairly. Many mistakes are made 
including some of those already made by the developed countries long ago. 
Weak economies, unstable political system, militaiy adventures, non-
existent or bad environment policies, unfavourable climate, the population 
explosion, and many other factors only make the situation worse. 
The developed countries, instead of increasing their efforts to help 
the developing countries in all possible ways to overcome their hardships 
and to make our world a better place for all, are often more interested in 
their own short-team interests. While giving some aid and financial 
assistance directly or through international organizations, they allow their 
firms, and especially some multinational corporations, to use the labour and 
natural resources of the third world without taking adequate measures for 
environmental protection. The work of the corporations, at least som_e of 
them, often impairs the environment even in the industrialized countries 
themselves. Their activities could be, as Capra wrote, "altogether disastrous 
in the third world. In those countries, where legal restrictions are often non-
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existent or impossible to enforce, the exploitation of people and of their 
land has reached extreme proportions".^ 
It has been repeatedly stressed in many important international 
documents^, conferences and other fora, and by distinguished experts, that 
major changes in international economic and other closely interrelated 
domains are needed. The World Commission on Environment and 
Development believes, for instance, that : "Two conditions must be 
satisfied before international economic exchanges can become beneficial 
for all involved. The sustainability of the ecosystem on which global 
economy depends must be guaranteed. And the economic partners must be 
satisfied that the basis of exchange is equitable, relationships that are 
unequal and based on dominance of one kind or another are not a sound 
durable basis for interdependence. For many developing countries neither 
condition is met".'^  Both of the conditions should constitute basic elements 
of any new international economic order"^ or any other serious attempt to 
change international economic relations in general so as to better and 
improve the position of developing countries in particular. Keeping in 
view the importance of the ecological issue as a basic pre-requisite for 
both the improvement of the economic situation in the world which is 
guarantee for better protection and promotion of human rights. 
Pollution and Its Impact on Health 
A man with a poor health is a liability to the community he lives 
in. And a community burdened with ill-health is an impoverished 
community because ill-health and poverty often go together. The vicious 
circle of disease — low production, low income, poor health services, more 
diseases, and more poverty - not only poses a problem of health and 
sanitation but also of social welfare and social justice. It invariably creates 
hopelessness, dejection, lethargy and disrespect for law and the moral code 
of conduct.'' 
A peasant sick at a critical period of planting and harvesting cannot 
produce enough to feed himself and his family. An industrial worker unable 
to attend to his work regularly cannot augment his income to the extent it is 
necessary to lead a comfortable life. A child unable to attend school cannot 
equip itself with the knowledge and training necessaiy for good living. It is 
not only the question of few individuals suffering from certain diseases, the 
cumulative impact of poor health on man's life is more far-reaching that we 
ordinarily realise. It was for this reason that the WHO defined health as "a 
state of complete physical, mental and social well-being and not merely the 
absence of disease and infirmity".'^ 
Human diseases can be said to be the net result of the "convergence 
in time and space within the person of the patient of environment stimuli, 
orgnaic, inorganic or social and cultural. These stimuli are a challenge which 
induces a tissular response, that is, disease (communicable, degenerative or 
behavioural) which in turn eventually results in ecologic adaptation and 
survival or in total maladjustment and death".'^ Disease is thus "that 
alteration of the living tissues which jeopardises survival in their 
environment and which results from an accidental collision between two or 
more forms of life, each pursuing its own destiny".''* 
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The two forms of life which collide with each other to create 
human diseases are human beings and minute organisms likes bacteria, 
viruses. These organisms, after entering the body of man function in an 
environment which is detemrined by heredity and external stresses. Before 
entering the human body they have to breed, survive and grow in a 
different set of environmental conditions. The organism will succeed in 
jeopardising the health of a person only when both the external 
environment (geographical and socio-cultural) in which it originates and 
internal environment (the human body) in which it grows offer favourable 
conditions for multiplication. 
It's not just the lung that serves as a gateway for hazardous 
pollutants, but it's also the gastro-intestinal tract. It's not just lung cancer, 
but also bladder cancer that is related to smoking. Lead may be inhaled 
through the lung, but it has its effect on bone, blood, and the central 
nervous system. Carbon monoxide, too, gains access to the body by the 
lung, but has its greatest effect on cardiovascular system".'^ 
Air Pollution 
According to World Health Organisation, "air pollution can be 
described as substances put into air by activity of mankind into 
concentrations sufficient to cause harmful effects to health, property, crop 
yield or to interfere with the enjoyment of property".'^ 
Main Sources of Air Pollution 
(a) The combustion of fuels to produce energy for heating and power. 
(b) Transportation 
(c) Industrial and commercial processes. 
(d) Incineration. 
Effects of Air Pollution 
Every day a person inhales about 7500 litres of air so that his 
lungs and repsiratory system have been in contact with.'^ As during the 
process of combustion of fossil fuels, many oxides of carbon and 
particulates are generated. Apart from this, various industries generate the 
pollutants, like Sulphur dioxide (SOj), Nitrogen dioxide (NO^), ammonia, 
hydrocarbons and other toxic substances including lead, fluorides etc. The 
vehicles which use leaded fuel account for about 95 per cent of air borne 
lead pollution"^ which may result in loss of intelligence quotient (IQ) and 
increase in crime levels. Particulate pollution, either on its own or in 
combination with sulphur dioxide, leads to wide range of respiratory and 
exacerbaten heart diseases, causing at least 500,000 premature deaths and 
4-5 million new cases of chronic-bronchitis each year (World Bank 1992). 
As per World Bank study 1995, ambient air pollution levels (particles less 
than 10 microns in diameter (PM 10)*, sulphur dioxide, lead and nitrogen 
oxides) exceeding World Health Organization standards in 36 major Indian 
cities/towns acocunt for 40,350 premature deaths, 1,98,500 thousand 
hospital admission and sickness requiring medical treatment, and 1210 
million incidences of minor sickness annually. 
* Particular Matter is a complex mixture of very tiny solid or liquid particles, 
composed of chemicals, soot, and dust. Because of only very small particles can be 
inhaled into lungs, heahh standards for the quality of ambient air are based on mass 
concentration of "inhalable particles", defined to include microscopic, invisible particles 
that are 10 microns (millionths of a metre) or less in diameter called PMIO. The 
smallest of these inhalable particles, those 2.5 microns and smaller, are called PM2.5. 
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Air Pollution and Women's Health 
Many chemical pollutants have the potential to produce 
estrogenic effects when absorbed into the body, and may be a factor in breast 
cancer development. Organochlorines such as DDT, PCBs, and polycyclic 
aromatic hydrocarbons (PAH) petroleum byproducts have been shown in 
animal studies to mimic estrogen, and may have induced or promoted 
mammary tumors in rats. These chemicals can be inhaled as air pollutants 
resulting from industrial manufacturing, energy production, and traffic 
exhaust. Many of these toxins are stored in fat and may reside in the body 
for long periods of time, storage of toxins in fat is a p/oblem of greater 
importance in women because of their higher percent of body fat and the 
hormonal changes that occur during pregnancy, lactation, and menopause, 
which can result in mobalizing internal stores of pollutants many years after 
the mitial exposure. Exposure to occupational chemicals may effect 
reproductive capacity adversely in the form of reduced fertility, spontaneous 
abortion, low birth weight, birth defects and developmental disabilities.'^ 
Air Pollution and Children's Health 
Children are more vulnerable to airborne pollution for many 
reasons, including the fact that their airways are narrower than adults, they 
have markedly increased needs for oxygen relative to their size, they 
breathe more rapidly and inhale more pollutants per pound of body weight, 
and they spend more time engaged in vigorous outdoor activities than 
adults. Existing epidemiologic studies indicate a relationship between 
outdoor air pollution and adverse respiratory effects in children, and the 
55 
' most common pollutants implicated are respirable particulates and ozone. 
Air pollution correlates with increased prevalence of chronic cough, chest 
illness, bronchitis, hospital admissions for respiratory conditions, and 
decrements in lung function. '^^  
Air Pollution and Aged People 
Senior citizens have been identified as a population at special 
risk with regard to environmental pollution. Senior citizens have the 
advantage of long-range perspective than most citizens and have 
accumulated considerable wisdom. However, their age puts them at a 
disadvantage in terms of health because of environmental pollution 
hazards cumulative nature. Aging individuals are more susceptible to air 
pollution because of the declining margin of safety in various organ 
systems, including the respiratory and immune systems, and because, in 
some cases, of the cumulative effect of environmental hazards. Seniors, 
along with children, are most at risk in severe air pollution episodes. Skin 
cancer and other malignancies are much more prevalent among the elderly, 
likely the cumulative effect of sun exposure over time expressing itself, 
the elderly are also affected by environmental pollution in other ways, for 
example, there is concern about their emotional health related to the 
environment, especially if they live in areas with serious air pollution 
problems, which may cause stress, anxiety, and depression in addition to 
physical problems.-^' 
Besides many health problems, air pollution impacts economic 
productivity, especially agricultural productivity;,.=.=4a^^ftS^ material 
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property such as buildings and land; and causes ecological changes that 
increase risks of environmental disasters. Emissions of sulphur dioxide 
and nitrogen oxides lead to desposition of acid rain and other acidic 
compounds over long distances often more than 1,000 kilometers form their 
source. Acid deposition changes the chemical balance of soils and can lead 
to the leaching of trace minerals and nutrients critical to trees and plants. 
The links between forest damage and acid deposition are complex. Direct 
exposure to high levels of sulphur dioxide or acid deposition can cause 
defoliation and dieback.^^ Carbon dioxide (CO2) emissions, largely a 
byproduct of energy production and use, account for the largest share of 
green house gases, which are associated with global warming, scientists 
believe that global wanning may be responsible for important changes in 
the worlds climate and environment such as altered patterns of rainfall, 
droughts and melting of polar glaciers. 
Water Pollution 
Water pollution means such alteration of the physical, chemical 
or biological properties of water, or, discharge of any sewage or industrial 
waste, or of any other substance liquid, or gaseous substance into water, 
which may or is likely to render such water harmful or injurious to public 
health or safety, or to domestic, commercial, industrial, agriculture or 
other legitimate uses, or to the life and health of animals or plants or of 
aquatic organisms. 
It is a well-known fact that clean water is absolutely essential for 
healthy living. Adequate supply of fresh water and clean drinking water is 
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a basic need for all human beings on the earth. Water pollution has become 
one of the greatest problem in context of environmental pollution in 
general. The problem generates specific concern in view of the scarce 
availability of useable water and ever increasing demands as the quality of 
available freshwater resources all over the world are threatened not only 
by over exploitation and poor management but also by ecological 
degradation. 
Source of Water Pollution 
The major sources of water pollution are domestic waste water, 
emission of organic pollutants form industrial activities and agricultural 
run-off. Polluting substances include organic matter, metals, minerals, 
sediments, toxic chemicals etc. 
Effects of Water Pollution 
Any chemical can become a pollutant in water causing one or 
more of these effects if it is present at high concentration, example is that 
of organic pollutants containing bio-degradable organic chemicals which 
generally act as pollutants in the sense that they contain chemicals that 
provide food for micro-organisms which multiply rapidly as a result of the 
increased food input. The micro-organisms in the process of growing and 
oxidizing the organic chemical food stuff, use up the dissolved oxygen 
rapidly which in some cases lead to death of higher organisms, like fish.^ -^  
Despite critical parameters affecting water quality such as high 
biochemical oxygen demand '^^  and total coliform.Pathogenic water 
pollution due to domestic and human waste is the cause of many water 
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borne diseases such as diarrhoea, hepatitis (jaundice), hookworm 
infection, trachoma, and dracunculiasis (guinea worm). Due to inadequate 
sewage disposal facilities, refuse invariably gets mixed with open waste 
water resources, leading to water-borne diseases, and health hazards such 
as malaria, filariasis, and even epedemics such as cholera, can spread. 
Recent World Bank and World Health Organization data shows that about 
21 percent of all communicable diseases in India (11.5 per cent of all 
diseases) are water related.^^ 
Many of our rivers and lakes are getting contaminated from 
industrial effluents and agricultural run-off with toxic chemicals and heavy 
metals (such as mercury, chromium, lead and arsenic) which are hard to 
remove from drinking water with standard purification facilities in this 
way making it unfit for human consumption. The other main concern is 
the ground water pollution due to leaching from surface source like 
agricultural field and waste dumps. The depths of the water table at which 
tube wells draw water are increasing and as a result inorganic pollutants 
such as arsenic and fluoride are leached out leading to chronic health 
hazards like arsenic poisoning and fluorosis, as happened in West Bengal 
and Bangladesh.^*^ 
Ground water can be contaminated in many different ways, some 
of the most ocmmon reasons are listed below. 
Pesticides : Run-off from farms, backyards, and golf courses contain 
pesticides such as DDT that in turn contaminate the water. Leachate from 
landfill sites is another major contaminating source. Its effects on the 
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ecosystems and health are endocrine and reproductive damage in wildlife. 
Groundwater is susceptible to contamination, as pesticides are mobile in 
the soil. It is matter of concern as these chemicals are persistent in the soil 
and water.^^ 
Sewage : Untreated or inadequately treated municipal sewage is a major 
source of groundwater and surface water pollution. The organic material 
that is discharged with municipal waste into water courses uses substantial 
oxygen for biological degradation thereby upsetting the ecological balance 
of rivers and lakes. Sewage also carries microbial pathogens that are the 
cause of the spread of disease.^^ 
Nutrients : Domestic waste water, agricultural run-off, and industrial 
effluents contain phosphorus and nitrogen, fertilizer run-off, measure from 
livestock operations, which increase the level of nutrients in water bodies 
and can cause eutrophication in the lakes and river and continue on to the 
coastal areas. The nitrates come mainly form fertilizers that is added to 
the fields. Excessive use of fertilizers cause nitrate contamination of 
groundwater, with the result that nitrate levels in drinking water is far 
above the safety levels recommended. Good agricultural practices can help 
in reducing the amount of nitrates in the soil and thereby lower its content 
in the water.^^ 
Synthetic organics : Many of the 100,000 synthetic compounds in use 
today are found in the aquatic environment and accumulate in the food 
chain. POPs or Persistent organic pollutants, represent the most harmful 
element for the ecosystem and for human health, for exmaple industrial 
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chemicals and agricultural pesticides. These chemicals can accumulate in 
fish and cause serious damage to human health, where pesticides are used 
on a large-scale, ground water gets contaminated and this leads to the 
chemical contamination of drinking water.'" 
A large number of chemicals that either exist naturally in the 
land or added due to human activity dissolve in the water, thereby 
contaminating it and leading to various diseases. 
Pesticides : The organophosphates and the carbonates present in pesticides 
affect and damage the nervous system and can cause cancer. Some of the 
pesticides contain carcinogens that exceed recommended levels. They 
contain chlorides that cause reproductive and endocrinal damage.-^' 
Lead : Lead is hazardous to health as it accumulate in the body and affects 
the central nervous system. Children and pregnant women are most at 
risk.-^ 2 
Fluoride : Excess fluorides can cause yellowing of the teeth and damage 
to the spinal cord and other crippling diseases.^'' 
Nitrates : Drinking water that gets contaminated with nitrates can prove 
fatal especially to infants that drink formula milk as it restricts the amount 
of oxygen that reaches the brain causing the 'blue baby' syndrome. It is also 
linked to digestice tract cancers. It causes algae to bloom resulting in 
eutrophication in surface water.-^ '^  
Petrochemicals : Benzene and other petrochemicals can cause cancer even 
at low exposure levels.^^ 
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Chlorinated solvents : These are linked to reproduction disorders and to 
some cancers.- '^^  
Arsenic : Arsenic poisoning through water can cause liver and nervous 
system damage, vascular diseases and also skin cancer.^^ 
Other Heavy metals : Heavy metals cause damage to the nervous system 
and the kidney, and other metabolic disruptions.-^^ 
Land Pollution 
Land pollution may be regarded as despoliation of urban and rural 
scene, disruption of natural landscape surface by any human activity, 
detection of land or chemical contamination of land. With the changing 
standards about the veiy conception of pollution, an objective definition of 
land pollution is any physical or chemical alteration to land which causes its 
use to change and render it incapable of beneficial use without treatment. 
Presently the solid wastes in the form of non-biodegradable 
substances like plastics and other synthetic materials are biggest threat to 
arable land, coupled with this problem the efforts by people to increase 
agricultural productivity through the excessive use of chemical fertilizers, 
and pesticides have insidious health impacts. The excessive use of chemical 
fertilizers can alter the chemistry of soil and pesticide poisoning is common 
in developing countries.-'^ 
Solid Wastes 
Solid waste such as biodegradable and non-biodegradable 
substances when not collected and disposed of efficiently and effectively, 
it attracts rodents and flies which then spread diseases. It also pollutes and 
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degrades land and water resources. If these wastes are left untreated, they 
would feiment slowly and would produce biogas which would be discharged 
into atmosphere, the bio-gas contains 65-75 percent methane gas which is a 
greenhouse gas having global warming potential 34 times more than that of 
carbon dioxide.'*" 
The Hospital refuse which consists of disposable needles knives, 
snabs, diapers, cotton examination govens, transfusion fittings, bed pads and 
so forth is highly infectious waste. The careless discarding of hypodermic 
needles after use into waste baskets has unfortunately frequently resulted in 
janitors becoming infected when they employ their hands to cleanout the 
residue from waste containers. Simultaneously the hospital refuse contains 
high concentration of pathogenic bacteria which according to Armstrong"" 
were found to be potentially transmitters of air-borne bacteria. 
Noise Pollution 
Noise means unwanted and undesired sound. Thus otherwise sound 
and noise can be taken to mean the same thing, but in considering our 
acoustic environment we must differentiate between these two terms. It is 
only when the effects of a sound are undesirable then it may be termed as 
noise.''^ The presence of noise in the open atmosphere or in confined space 
is generally considered undesirable, except possibly by the person 
responsible for it. This is termed as noise pollution. In the latter case noise 
pollution does not exist in the space immediately surrounding the person.'*-' 
Thus when the loudness of the sound is irritating or unbearable we 
regard it as a noise pollution, a decible (DB) is the standard unit for the 
measurement of noise. The zero on a decible scale is at the threshold of 
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hearing, the lowest sound pressure that can be heard. On this scale, 
according to Smith, the noted industrial psychologist of the 20th century, 
20 DB is whispher, 40 DB, the noise in quite office, 60 DB is normal 
conversation, 80 in Bus, 100 in train and 140 DB is the level at which 
sound becomes physically painful.''"' 
Sources of Noise Pollution 
The main sources of noise pollution are ; 
(i) Industry, 
(ii) Construction work, 
(iii) Traffic noise including engine and horn, 
(iv) Power saws, 
(v) Aircraft noise, 
(vi) Radio, T.V. and Loudspeakers, 
(vii) Demolition sites, 
(viii) Fire crackers, 
(ix) Surface Transport 
Effects of Noise Pollution 
The effects of noise pollution on human mechanism could be broadly 
as follows. 
(a) Physiological, 
(b) Psychological and Behavioural effects. 
(a) Physiological Effects : 
The researchers of noise say that noise level in excess of 90 
decibles for continuous periods can cause loss of hearing. A single 
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exposure of 150 decibles is known to cause permanent injuiy to the 
internal mechanism of the ear."*^  
Prolonged chronic noises can also produce stomach ulcers as it 
may reduce the slow of gastric juice and change its acidity. It may lead to 
abortions and other congenital defects in unborn children.''^ 
Some empirical research conducted on animals (especially on 
pregnant female mice) reveal that aircrafts taking off which brings in 120 to 
150 decibles caused miscarriages in them. Similarly, high noise is capable 
to create these disturbances in human beings also. An analysis of more than 
225,000 births in Los angels area by Dr. Norwell Jones'*'', showed that there 
were more birth defects among babies whose mothers lived near the 
international airport than those who lived in a quieter sections. 
(b) Psychological and Behavioural Effects : 
Noise is recognised as a major factor causing tension in the 
modern age. The psychological and behavioural effects created by excessive 
noise includes annoyance, speech interference, fatigue, psycholosomatic 
disorders, tension related diseases, sleep interference, mental illness and 
emotional distress. Loss of concentration and memory are also other 
inevitable consequences of noise pollution. According to Survey of Society 
for Clean Environment (SOCLEEN) 36 percent of the population in the 
Bombay city constantly encountered noise pollution. Of them 76 percent 
felt lack of concentration, 69 per cent complained a disturbed sleep and 65 
percent restlessness."*^ 
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Thus the environmental pollution is silent attacker which directly 
or indirectly is responsible for health hazards, sickness and other ailments 
and loss of income due to reduced work has added to the woes of the 
human beings. Environmental degradation has become a major cause of 
worry for future generations. There is a substantial and growing base of 
biophysical indicators to inform decision makers, analysts and the public 
about the state of the natural environment and the range of human 
activities that place pressures on human environment. 'Shri Gus Speth' the 
former Chairman of the Council of Environmental Quality (America) has 
rightly warned that our limited knowledge of the earth working, we should 
not experiment with its great system in a way that imposes unknown and 
potentially large risks on future generations." '^^  
Our father of nation Gandhijee has clearly stated that "Nature 
produces enough for our wants if everybody took enough for himself and 
nothing more; there would be no pauperism and starvation in this world".^" 
In line with Gandhian ideals Prof Galbreith raises voice against the 
growth of MNCs who are concerned not with the consumers well-being of 
present and future but their own.^' He strongly recommends for other 
goals so that new industrial state would become responsive to the larger 
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Chapter - IV 
The Environmental Challenges 
of Urbanization 
- ^ 
THE ENVIRONMENTAL CHALLENGES OF 
URBANIZATION 
Urbanization 
Urbanization is the spatial dimension of industrial and 
technological revolution, or economic and social development in general.' 
The terminology involved in such a study and the 
interrelationship between its constituents needs to be understood first 
which will help in understanding the nature, role and functions of the 
urban areas and the process of urbanization. By the term 'Urbanization' 
what is usually understood is the increasing proportion of total population 
living in urban areas (or settlements defined as 'urban' by census 
department on certain criteria). This demographic conception of 
urbanization, however, is transcended by many other uses of the term in 
which urbanization is recognized as a social process which has brought 
about great transformations in man's way of life. For the purpose of 
convenience, especially in statistical studies. 'Urban' and 'Urbanization' are 
usually considered merely in demographic sense, as agglomerations of a 
given size or as the proportion of total population living in places of a 
given size.^ Sociologically, however, another meaning is understood, 
which is the 'spread of urbanism' or 'urban way of life' of the people (one 
could be urban, even if he is physically residing in a village). 
In economic terms it is the increasing proportion of the people 
depending on non-agricultural activities - on the urban sector of the 
occupational pattern (secondary or manufacturing, and tertiary or trade, 
commerce and other services). 
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The 'United Nations' report on the social situation (1957) 
describes 'Urbanization' as the process whereby an increasing proportion 
of a country's population lives in the urban localities. The degree of 
urbanization - the extent to which a country is urbanized will be 
understood to mean the percentage of its population living in urban 
localities as of a given data. Urbanization implies profound social and 
cultural change for those involved in it, particularly in the less developed 
regions where the gulf is vast between the life in a large modern city and 
life in a village with traditional living patterns (sometimes estimated to be 
equivalent to hundreds, or even thousands of years of historical 
development). 
While the term "urban area" is typically used as a synonym for 
"city", the two are not same. All cities are urban areas, but not all urban 
areas are cities. "Urban" is a statistical concept defined by a country's 
government. A city, on the other hand, is more than just large number of 
people living in close proximity to one another; it is a complex political, 
economic, and social entity. Cities are also centers of economic growth, 
religion, learning, and culture. 
Because each countiy sets its own definition of "urban", there is 
a bewildering array of definitions around the world. Governments of small 
or relatively rural countries may simply declare one or more settlements 
urban, regardless of size or function.-^ In many countries, the definition is 
based on a threshold number of inhabitants, when the population of a 
region exceeds a certain threshold, that region is considered urban.'^ Other 
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governments base their definition on a combination of criteria, such as 
population density, political function, or predominant activity of the 
region. 
Urban Growth Patterns 
Cities, already home to almost half the world's people, are 
growing rapidly in both size and number, especially in developing regions, 
where people fiock to the cities in search of living and higher standards of 
living. In Asia, for example, although most people still live in rural areas, 
the urban population is expected to reach 2.5 billion in 2025, three times 
the 1990 level.^ At present 87 Asian cities (38 of them in China, 23 in 
India) have more than one million people each. '^ In the past two decades 
the urban population has grown globally at an average rate of 4.2 per cent 
a year.^ 
Urbanization by itself is not the environmental issue. Instead, 
environmental problems arise from the urban by-products of transport, 
industrial activities, and the over crowding of human habitation. The 
problems include pollution of air, water and accumulation of solid waste. 
The largest and most important cost of urban pollution is human health. 
In developing world, Latin America and Caribbean constitute the 
most urbanized region - with more than 70 per cent of its population living 
in urban areas in 1995.^ Rapid urban growth is continuing especially in 
small and intermediate size cities.^ By contrast, Africa and Asia are now 
only about 30 to 35 per cent urban.'^ It is in these regions that the most 
explosive growth is under way, at roughly 4 per cent per year. This trend 
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is projected to continue for several decades. Both Asia and Africa are 
expected to be about 54 per cent urban by 2025." 
In some respects the patterns of urban growth in developing 
countries are not much different from what occured a century ago in 
Europe and North America. Many of the forces-driving urbanization today 
are the same chief among them the shift of jobs from agriculture to 
industry and services and the concentration of economic opportunities in 
urban areas. And although cities of the developing world are growing 
atleast twice as fast as those of developed world, these rates are not 
unprecedented. A number of European and U.S. cities sustained very rapid 
growth in the early 20th century, as fast as that now underway in the 
developing countries.'^ 
What is unprecedented now, however, is the absolute scale of 
change, in terms of the number of countries undergoing rapid urbanization, 
the number of cities worldwide that are growing rapidly, and the sheer 
number of people involved.'^ Roughly 150,000 people are added to the urban 
population of developing countries every day.*'* Because of huge population 
base in developing countries, even a relatively slow rate of urban growth can 
mean an enormous increase in absolute numbers. 
The steady increase in the level of urbanization worldwide since 
1950s also reflects, to a large degree, the enormous changes in the nature 
and scale of economic activity worldwide. Urban growth is inextricably 
linked with economic growth, although it is not entirely clear which fuels 
which. Aggregate and per-capita incomes tend to be higher in more 
urbanized regions of the world.'^ 
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In addition to economic activity, major demographic forces 
underlie urban growth. In the earlier waves of industrialization, rapid 
urban growth was largely fueled by rural-to-urban migration. In the 
developing world today, however, the natural increase of urban population 
is at least as important as migration."^ Another contributer to urban growth 
is the reclassification of city boundaries, which can result in dramatic 
changes in urban size.'^ 
The importance of migration varies considerably by region, and 
migration flows in all directions, not just rural to urban. In some countries, 
rural-to-rural flows may be of larger scale than rural to urban.'*^ Figures 
on rural-to-urban migration are notoriously difficult to pin down, but it is 
believed to account for between 40 to 60 per cent of annual urban 
population growth in the developing world.''^ Migration is expected to be 
a major factor in the coming years in regions with large rural populations, 
especially those where rural poverty is rampant. 
Various studies suggest that the vast majority of migrants feel 
that relocation to the city has improved their situation, even if not as much 
as they might have hoped.^° In New Delhi, India, a survey of poor 
migrants from rural areas found that their incomes were 2.5 times greater 
than they had been in the village, primarily because they could find about 
twice as many days of work in the city.- '^ 
Other migrants, however, are unable to find work or are forced 
to take ill-paying or hazardous jobs. Unable to generate enough income to 
meet their basic needs for food and shelter, they join the ranks of the urban 
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poor. Hence the resultant outcome is the spontaneous, or squatter, 
settlements which in particular tend to grow much faster than the rest of 
the city. With poor living conditions in terms of sanitation, drinking water, 
unhealthy air to breath. 
Along with population growth have come changes in the physical 
dimensions of cities as they sprawl into wider regions, sometimes called 
"extended metropolitan regions", these include small urban centers and 
even rural areas outside of the urban core whose population and activities 
are clearly part of the functioning of the city.^^ 
The industrialization process has been one of the most important 
transformative forces in our society. It has tremendously influenced our 
relations with nature and is one of the main causes of urbanizaiton. Untill 
about 1800, the labourer class worked in small establishments such as 
farms and craft workshops. The Industrial Revolution made it possible to 
create large production units with hundreds or even thousands of workers. 
This was regarded as a better use of production factors, especially of 
capital, in order to reach relatively low costs. The increasing size of 
production units created an enormous demand for labour in the near 
proximity of the firms, with subsequent urbanization.'^^ 
The world's economic system is increasingly an urban one, with 
overlapping networks of communication, production and trade.•^ '^  This 
system with its flows of information, energy, capital, commerce, and 
people, provides the backbone for national development. A city's prospects 
or a town's- depend critically on its place within the urban system, national 
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and international. So does the fate of the hinterland, with its agricultural, 
forestry and mining, on which the urban system depends. 
Urbanization and Environment 
Urban settlements being the 'engines of economic growth' and 
centers of economic activity makes people to flock to towns and cities for 
better economic prospects. In this ongoing process to a larger extent a city 
represents the endeavour of man to free himself from the domination by 
nature which is the earliest stages of human life determined his habitat to 
a very larger degree. As centers of population and human activities, the 
more and more environmental problems are sprouted such as -
Tempeature : The temperature of a cir>' is always warmer than that of 
surrounding rural areas. Temperature contrast is usually slight but 
difference can be as high as 10 degree Celsius in some areas. Because of 
this cities are often referred as urban heat islands. As an urban area grows, 
a regional heat island can develop impacting regional climate. 
Temperature increase can result from numerous factors, such as : 
i) Roads, roofs and buildings conduct more heat than vegetated areas, 
energy builds up during the day and this stored heat is then released 
back to the atmosphere at night increasing temperature at the 
surface. 
ii) The construction of roads, parking lots and buildings acts to 
waterproof the surface of a city. Channeled precipitation quickly 
drains into nearby storm sewers away from the surface. Less 
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moisture available for evaporation (which is a cooling effect) means 
more radiation can go into heating. 
iii) There are number of heat sources within a city that can contribute to 
increased temperatures. Combustion of fossil fuels for industry, 
transportation and heating as well as hurnan metabolism are all very 
concentrated in a city and supply extra heat to the atmosphere. 
High Concentration of Air Pollutants 
Air pollution is a major problem associated with most urban areas. 
It is believed that more than 1.1 billion people reside in cities with 
extremely poor air quality. Sources of air pollution include industrial and 
vehicle emissions and energy production. Often, energy use per capita is less 
in an urbanized area than in a rural area due to energy efficient apartments, 
attached housing and mass transit. The sheer number of people involved, 
however, still makes urban areas major contributors to air pollution. The 
circulation patterns associated with an urban heat island creates a dome over 
the city, trapping pollutants. Concentrations of pollutants such as suspended 
particulate matter can be thousands of times greater than rural areas.-^^ 
Water Resources 
Urbanizaiton can alter several aspects of the hydrosphere. Urban 
development causes changes in hydrology, depletion of supplies and aquatic 
pollution. 
Hydrology : Urbanization completely alters the landscape of an area, 
impacting local hydrology. Roads, parking lots and buildings do not absorb 
precipitation as vegetation does which increases F^^nB=S?Wy4ion the water 
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quickly drains from streets into storm sewers. Often wetlands, which 
efficiently act to absorb excess water, are filled in. The development of 
fioodplains for homes and industry, remove land where excess runoff 
could go. With all the excess runoff and lack of adequate disposal places, 
there is an increase in both the number and magnitude of floods. The 
removal of vegetation from stream banks for development, leaves the water 
exposed to elements so that it is warmer in the summer and colder in the 
winter. 
Consumption : Urban areas obtain their water from either surface sources 
or from ground water supplies. Not only does an increasing population put 
more demand on water resources but urbanized areas generally have a 
greater water demand per-capiia than rural areas. In most urban areas the 
price of water is relatively low (due to government subsidies) so there is 
no mcentive for conservation. In addition, a lot of water is lost due to old, 
leaky distribution systems. Those cities without easy access to surface 
water supplies often use ground water. This can lead to land subsidence 
and salinization if withdrawal rates exceed the rate of recharge.^^ 
Impairment of Water Resources 
Water pollution probably began with the foundation of the first 
cities 7,000 years ago along the major river systems of the Tigris-
Euphrates and Indus.-^^ There are many ways that urbanization contributes 
to the pollution of both surface and ground water. The dumping of wastes 
into water ways is common as they dilute and disperse pollutants. The natural 
processes of water flow help to break down wastes and render them 
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harmless. But ever-increasing urban populations and their growing volume 
of wastes, have overtaxed the natural recycling capabilities of these waters 
in effective dilution and dispersal of wastes. 
Urban-generated pollution comes from both localized and 
dispersed, or point and non-point sources. Major point sources include 
municipal sewage, industrial outfalls, and air emissions from power plants 
and heavy industries. Non-point soruces include silt from earth-moving 
activities; storm runoff from roads, home gardens, and industrial sites; 
infiltration from aquifers contaminated with sewage or industrial chemicals, 
and automobile emissions. 
Industrial Pollutants 
Often industry is concentrated in urban areas, particularly in the 
developing world. Tanneries, metal plating operations, pulp mills and 
refineries contribute things such as PCBs (polychlorinated biphenyls), 
dioxins, pesticides, grease, oil, acids and heavy metals such as cadmium and 
lead, sewage sludge, and a long list of synthetic orgnaic compounds. 
Urban runoff is another source of industrial pollutants. As water 
travels over the surface it picks up pollutants from cars, fertilizers, 
pesticides etc. Most of the time, runoff enters waterways without treatment. 
For some pollutants, urban runoff rivals or exceeds the output from 
industrial sources and sewage treatment plants and is often much more 
difficult to track and control.•^^ 
Soils and Landscapes 
Approximately one per cent of the earths total land surface is 
urbanized. This small amount of land, however has changed drastically from 
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its original state. Further urban expansion will destroy many more valuable 
habitats. Urban expansion today is often as urban sprawal, low density 
developments that consume vast quantities of land. The conversion of a 
natural landscape to an urban area is essentially an irreversible process. 
Some habitats that are at risk due to urbanization include, "Agricultural 
Lands", often agriculture and cities develop in similar areas - flat, well-
drained soils close to water. Unfortunately expanding urban areas are 
consuming agricultural lands. Agriculture then develops in new areas that 
may not be as productive. In addition to destroying habitats, urbanization 
impacts the soil. Development of an agricultural area for agricultural 
purposes causes the loss of fertile top soil. The disposal of wastes is often 
in land disposal sites. Some of this garbage can contaminate soils rendering 
it useless in the future. Vehicular traffic contaminates soils with cadmium, 
lead, nickel, oil and grease. Paving over the surface prevents air and moisture 
from getting into the soil that is vital for micro-organisms and plant roots. 
Health and Urbanization 
A long range of health problems are associated with urban 
environmental degradation. One of the greatest threat of the human health 
is the lack of adequate water and sanitation services. Inadequate access to 
water and sanitation facilities is the main cause for the intestinal diseases, 
transmitted by feces. Intestinal disorders such as diarrhoea, caused by a 
variety of bacteria, viruses and parasites are among the most prevalent and 
serious health risks to children exposed to poor sanitation or contaminated 
water supplies. Of the 5 million children who are estimated to die annually 
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of diarrheal diseases in the developing world, the majority come from poor 
urban families.^ "^ 
Problem of waste disposal, accumulated garbage is indirectly 
contributing to neighbourhood environmental health problems by breeding 
sites for flies and other pests particularly when door-to-door waste 
collection is too expensive for many hosuehold or municipalities to afford 
and and streets too narrow for vehicles. 
Collection points can easily become small garbage dumps, 
especially when collection is intennittent. 
In an urban area sewage can be a major source of water 
pollution. Sewage is not only a source of nutrients, that can lead to 
eutrophication of water resources but it also contains many pathogens such 
as cholerabacterium, hepatitis viruses, salmonellae, and shigellas which 
pose a significant risk to health.^° 
Recent studies give strong evidence of the relationship between 
air pollution and premature death.^' Since the late 1970s, epidemiological 
data from cities in the United States have consistently suggested that air 
pollution kills primarily through respiratory or cardiovascular disease 
about 30,000 to 60,000 people per year, accounting directly for 2 to 3 
per cent of all deaths.^^ 
In those cities with high air pollution levels and a combination of 
geography and weather that prevents pollutants from dispersing, ambient 
air pollution can pose a significant health risks to rich and poor alike. 
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Suspended particulate matter is nearly ubiquitous urban pollutant, a 
complex mixture of small and large particles of varying origin and chemical 
composition. Larger particles ranging from about 2.5 microns to 100 
microns in diameter, usually comprise smoke and dust from industrial 
processes, agriculture, construction, and road traffic, as well as plant pollen 
and other natural sources. Smaller particles those less than 2.5 microns in 
diameter generally come from combustion of fossil fuels. These particles 
include root from vehicle exhaust, which is often coated with various 
chemical contaminants or metals, and fine sulfate and nitrate aerosals that 
form when sulphur dioxide (SOj) and nitrogen oxides condense in the 
atmosphere. The largest source of fine particles is coal-fired power plants, 
but auto and diesel exhaust are also prime contributers, especially along 
busy transportation corridors. The health effects of particulates are strongly 
linked to particle size. Small particles, such as those from fossil fuel 
combustion, are likely to be most dangerous, because, they can be inhaled 
deeply into the lungs, settling in areas where the body's natural clearance 
mechanisms can't remove them. The constituents in small particulates also 
tend to be more chemically active and may be acidic as well and therefore 
more damaging.-^^ 
Numerous studies associate particulate pollution with acute 
changes in lung function and respiratoiy illness^"*, resulting in increased 
hospital admissions for respiratory disease and heart disease, school and job 
absences from respiratory infections, or aggravation of chronic conditions 
such as asthama and bronchitis.^^ 
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Worldwide, an estimated 1.1 billion urban residents are exposed to 
particulate or sulphur dioxide levels in excess of the guidelines set by the 
World Health Organization (WHO).-^ ^ 
WHO estimated that short-term pollution episodes accounted for 
7 to 10 per cent of all lower respiratory illnesses in children, with the 
number rising to 21 per cent in the most polluted cities. Furthermore, 0.6 to 
J.6 per cent of deaths were attributable to short-term pollution events, 
climbing to 3.4 per cent in the cities with the dirtiest air.-^ ^ 
In the cities where residential or industrial coal use is still 
prevalent and diesel traffic is heavy SO2 in largely emitted into atmosphere. 
Epidemiological studies indicate that SOj exposure can lead to the kind of 
acute health effects typical of particulate pollution. Exposure is linked to an 
increase in hospitalizations and deaths from respiratory and cardiovascular 
causes, especially among asthmatics and those with pre-existing respiratory 
diseases.''*^ The severity of these effects increases with rising SOj levels, 
and exercise enhances the severity by increasing the volume of SOj inhaled 
and allowing SOj to penetrate deeper into the respiratory tract.^^ Asthmatics 
may experience wheezing and other symtoms at much lower SO2 levels than 
those without asthma. When ozone pollution is also present, asthmatics 
become problematic. Ozone at the ground level is formed when nitrogen 
oxides from fuel combution react with so-called volatile organic compounds 
(VOCs) such as unbumed gasoline or paint solvents in the atmosphere. 
In countries where auto and industrial emissions have increased, 
ozone pollution has become widespread. Many cities in the developing 
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countries also suffer from high ozone levels, although few monitoring data 
exists.'*'^  
Breathing ozone concentrations of 0.012 ppm levels typical in 
many cities can irritate the respiratoiy tract and impair lung function, 
causing coughing, shortness of breath, and chest pain. Exercise increases 
these effects, and heavy exercise can bring on symptoms even at low 
ozone levels (0.08 ppm). Evidence also suggests ozone exposure lowers 
body's defences, increasing susceptibility to respiratoiy infections."" Lead 
is one of the hazardous elements which is ubiquitious in the urban 
environment. Emissions from vehicles burning leaded garoline. Industrial 
emissions, particularly form smelters and battery recycling plants, are 
significant sources. Humans are exposed to lead via inhilation of 
contaminated air, ingestion of contaminated water and foods. Lead's 
principle threat other than acute lead poisoning is neurological damage in 
children. A 1988 study in Mexico City, where ambient lead levels are high 
because of the use of leaded gasoline, found that more than one quarter of 
new borns had blood lead levels high enough to impair neurological and 
motor-physical development.''^ 
Occupational hazards can be significant addition to the health 
burdens that urban life imposes. These can include contact with a wide 
range of toxic substances unsafe machinery, unhealthful noise levels, 
inadequate lighting or ventilation, and extremes of heat or cold. These 
hazards are often made worse by a lack of protective clothing or 
equipment.''-^ 
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In many developing countries , the problem of occupational 
hazards is compounded by the lack of any sick pay or compensation for 
workplace injuries, as well as a lack of adequate occupational health 
care."'"' In developing nations in Asia and Africa, less than 25 percent of 
the workforce is thought to have access to any kind of occupational health 
service."*' 
The most common occupational disease include respiratory 
diseases caused by particulates such as asbestos; silicon and cotton; metal 
poisoning from lead; pesticide poisoning; hearing loss from excessive noise 
and skin diseases due to chemical exposures.""^ 
hi some instances disease rates among exposed workes can be veiy 
high. In asbestos factories in Bombay, India, one third of the workers 
suffered from asbestos - related disease, according to a 1983 report.'*''' 
Health hezards in the work place may be exacerbated by 
malnutrition or the burden of chronic diseases that workers already suffer 
from, both of which may lower resistance to toxic insults or infectious 
diseases encountered at work. 
Hazards may also be intensified by climatic conditions, such as hot 
and humid weather, which make it more difficult to convince workers to use 
protective clothing such as respirators or aprons. Long working hours 
frequently demanded by employers or opted by the workes themselves for 
financial reasons, can play a part in increasing exposures to chemical toxins 
or increasing accident rates due to fatigue.''^ 
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An unpoluted, healty environment is the fundemental right of 
eveiyone. In urban environment, health, in its broadest sense of physical, 
mental and spiritual well-being is to a great extent dependent on the access 
of the citizen to environmental assets conducive to well - being. 
Urban Scenario in India 
It was not till the middle of the third millennium B.C. that true 
urban life found its full expression in India and it begain first in the valley 
of the Indus - now in Pakistan with its mature phase at the prinicipal site 
of Mohenjo-daro dated to 2500 B.C. for this urban culture.^ "^ 
Tlie urban development, designated by the archaeologists as the 
'Harappa Culture', found its full expression in the two metropolitan cities 
of Mohenjo-daro and Harappa. The two cities, nearly four hundred miles 
apart, acted as the twin capitals of the Indus Empire.^' Being more than 
three miles in the circuit, both have remarkable uniformity in their 
physical setting, internal layout, basic architecture, sanitary arrangements, 
street planning, etc.^^ Strict enforcement of building regulation is observed 
in all the earlier phases of construction when buildings were never allowed 
to encroach upon the public thoroughfares.^-^ In town planning the first 
thing that strikes the eye is the street planning. A principle of co-ordinated 
measurement used to be stubbornly followed in the construction of the 
streets so that the largest about 45 ft wide was twice the width of the 
smaller, and three or four times that of the side lanes. The alignment of the 
streets from east to west and from north to south at Mohenjo-daro is thought 
to have purposely made for keeping the urban area properly ventilated under 
87 
the prevailing north-south winds.^ '^  The cities are furnished with an elaborate 
underground drainage system. House drains are connected with the street 
drains by earthenware pipes and latter used to be cleared through manholes. 
The city's sewage finally found its way into soak-pits which ultimately 
emptied into the river. All these signify the existence of a strict municipal 
vigilance.^^ What is curious to note is that such a high grade civilizaiton 
utterly failed to transmit the rich ideas concerning planning, architecture, 
civic amenity services or even sculpture to their successors. The only field 
reflecting the continuity of this culture to a little degree is religion. The 
reasons are perhaps, too obvious to be ignored. Since the fall of the Indus 
cities the overall situation of the country was not all favourable for a long 
time for the emergence of urban culture. Apart from being the 'city-
destroyers' - a teiTTi happily and frequently used by the Aiyans for themselves 
in the text of the Rigveda, they were no lovers of urban life of which they 
had no practical experience when they came to India.^ *^  
It is to be noted that, the word 'nagra' (city) does not occur in the 
early hymns of Rigveda nor there is any mention of individual cities as is 
found in latter texts.^^ The colonizaiton, or better to call it the land grab 
policy of the Aryans, vastly extending their domain gradually made village 
federations which, in the long run, became quite inefficient in keeping 
effective control over their possessions. This supplemented further by 
community feuds, resulted in the rise of kingdoms, defining the territorial 
limits of different groups or dynasties, such consolidation of the Aryan 
tribal system into large or small kingdoms made the most important 
contribution to the urban history of India as it was only then that some of the 
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village settlements, serving the purpose of royal capitals of kingdoms, 
ultimately developed into towns and cities. In many ways this may be 
called the real begining of urbanization in country for two reasons : first, 
from this period onwards there had been no break in the histoiy of urban 
development, though, at times, the progress had been extremely tardy and 
faltering; second, quite a number of towns and cities born at this time, in 
spite of many vicissitudes, have maintained their existence down to this 
day which, as it will be found time and again, is also equally true about 
many of the later ones born at different periods of the succeeding 
centuries. 
During the Mauiya and Gupta periods urban environment excelled 
with public buildings, fine gardens, imposing temples and provisions of water 
and sanitation. ^ ^ Mughal period likewise saw a golden age of monumental 
architecture of palaces, forts and mosques, beautiful gardens and others with 
an overtone of grandeur and pomp.^ "^  British period ushered in the present 
urban environment with tiading and administrative functions which improved 
and deteriorated simultaneously in the industrial era.'^ ° 
With the development of roads, villagers have become more 
accustomed to visiting nearby centers for shopping, trade, education and 
medical care. The considerable floating population of big cities also 
contributes to the increasingly urban character of the nearby villages. Since 
1947 the nation has embarked on a programme of rapid industrialization, and, 
by and large, industries continue to locate in the cities. Workers from 
villages are drawn in, not all of them from nearby areas. Cities also attract 
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large number of domestic and other servants, and people to work in shops, 
restaurants, and other small businesses. 
So in the wake of rapid urban population growth, particularly 
following the implementation of governmental comprehensive industrial 
policy and the first of Five Year Plans in 1951 the percentage of the 
population living in urban areas rose from 17.3 in 1951 to 19.9 in 1971, to 
23.3 in 1981 to 30% in 1995 (see Table A). 
Level of Urbanization 
Table (A) 


















































































































Notes Number of towns shown above is taken from Planning Commission, 
Eighth Five Year Plan, Vol. 2, p. 345. 
Sources : Census of India 1991, Series 1, Paper 2 of 1991, Provisional 
Population Totals : Rural Urban Distribution. Also Census of India 
1971, Series 1 - India, Part II - A(i) General Population Tables; Census 
of India, 1981, Series-1, India, Part B(i), Primary Census Abstract : 
General Population; Census of India, 1981, Series-1, Paper-1 of 1982, 
Final Population Totals. 
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The overall effect of this rapid growth of urban population took the 
following manifestations. 
(a) Slums 
Growth has overtaken the cities' capacity to plan, with the result 
that ugly and unhygienic slums have proliferated. The slums frequently exist 
check by jowl with fancy apartments and the bungalows of the rich. Some of 
the new housing, intended for low or even middle class people is dreary 
beyond description. Rovk's of apartment buildings, unrelieved by trees or 
shrubs, mar the landscape in bigger cities. Above all as may as 25% to 30% 
of the urban population live in slums and squatter settlements; this problem 
is particularly acute in Calcutta, Bombay, Delhi and Madras.''' These 
settlements are often devoid of adequate water supply, sewage and drainage 
facilities and waste disposal services. Second, these people live in crowded 
and cramped conditions under which communicable diseases can flourish, 
particularly when malnutrition lowers resistance. Marshall B. Clinard states 
that: "In the slums of India, however, the drains are generally open, the water 
is usually stagnant because of poor gradients and chocked drains present 
sickening sights and offensive odours. Refuse is everywhere, and the few 
available containers are seldom properly used. More often trash, garbage and 
refuse are shored into the drains or left on the streets... the drains, and the 
children usually use them latrines... their excreta, because of the very high 
incidence of disease among them, are the chief means of spreading such 
diseases as dysentery and cholera among the populace".^^ 
(b) Street Children 
Another pathetic outcome of the urbanizaiton is street children. 
According to UNICEF report, "street children are a phenomenon of 
modern times when urban centres in developing countries are faced with the 
process of rapid urbanization".^^ Worth to mention here is that it is the 
chronic poverty, unemployment, overcrowded homes, broken families, 
drug abuse, alcoholism... some of the factors associated with urbanization 
which make a stressful situation for a child at home and later on drifting 
him into the streets. Most of these children for survival choose the 
occupations such as shining shoes, washing cars, and ragpicking (i.e., 
sorting and collecting rags, plastics, paper, etc. from refuse thrown on the 
pavements and dump sites and selling it to the middle men or recycling 
shops) constitutes a major occupational categoiy for street children, which 
is surely the most de-humanising occupation where the nature of work and 
the work environment are most unhygenic, dangerous, and destructive of self 
growth. 
(c) Epidemics 
In September 1994, nearly 30 years after last urban outbreak of 
plague in India, plague struck Surat, a city in the western part of India.^ "* The 
Surat outbreak, which killed 56 people nationwide, did not have the 
devastating impact originally feared, but it did generate considerable anxiety 
worldwide while also exacting a heavy economic toll in India.^^ It also 
served as a chilling reminder of how rapid urbanization and deterioration of 
the urban environment can bring people into contact with forgotten disease 
vectors. 
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Plague has long been a scourge of cities. The disease, caused by 
the bacterium Yersinia pestis, is best known for its role in the Black Death 
that swept across Europe and Asia in Middle ages, killing roughly one 
fourth of the population of Western Europe - an estimated 20 million 
people. Yet, its roots may be more ancient still : as early as 1190 BC, 
Homer referred to a plague like disease that was associated with the 
movement of rats into populated areas.^^ 
The last major epedemic occured early in the 20th century in 
India, where it killed more than 10 million people.*^^ There are two types of 
plague - Bubonic plague and Pneumonic plague. 
Bubonic plague is transmitted to people through the bite of an 
infected flea. In urban areas, rats are primary source of plague-infected 
fleas. The outbreak of plague that occured in Surat was penumonic plague - a 
highly contagious form of disease that kills 100 per cent of its victims if 
left untreated. Pneumonic plague is caused by same disease organism that 
causes bubonic plague, but it infects the lungs rather than lymph system. 
Since the disease invades the lungs it can be transmitted to others in close 
physical contact through exhaled sputum droplets. Crowding and poor 
sanitation can provide ideal conditions for the spread of this type of 
plague.^^ 
A year before the plague incident at Surat, an earthquake 
measuring 6.4 on the Richter scale hit the adjacent State of Maharashtra, 
killing at least 10,000 people and causing extensive damage.^^ Researchers 
believe that the disturbances and resettlement associated with the earthquake 
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helped bring the wild rodent population inhabiting the forested area near 
Surat into contact with the domestic rat population, introducing the disease 
into the local rate population in the process. Surat's sanitation problem then 
helped the rat population grow dramatically. Surat, a city of 2.2 million, 
generates close to 1,250 metric tons of garbage each day, 250 metric tons 
of which remain uncollected. To make matters worse, flood waters inundated 
the city during the 1994 monsoon, particularly in low lying slum areas near 
the river. Surat residents complain that nothing was done to remove the huge 
piles of rubbish that remained after the flood waters receded, offering an 
ideal habitat for rats. 
The reemergence of plague is a striking reminder that infectious 
diseases have not been defeated. Malaria has consolidated its strength as a 
major killer, although it had almost disappeared a few decades ago. Cholera 
and tuberculosis are donning new faces with drug resistant strains. By 
comparison, the health toll of the Surat plague was relatively minor. It killed 
56 people whereas the malaria epidemic in Rajasthan in 1994 killed nearly 
300 people.^" 
(d) Housing Scenario 
The rapid pace of urbanization, coupled with rapid population 
growth and the inadequacy of available infrastructure is causing many 
serious consequences on the health and quality of life of its citizens. The 
quality of life depends on the quality of civic amenities available to the 
citizens, this is true of all the citizens irrespective of their socio-economic 
status or area of residence. There are certain basic amenities like, housing. 
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drinking water, sanitation, recreation, streets which can be considered as 
basic needs of the people or essential components which exert an impact on 
the health status of the population. This fact had also been recognised by the 
United Nations which, in its, "Report on International Definition and 
Measurement of Standards and Levels of Living, 1954 (Sales No. 54.iv.5), 
had identified, inter alia, "Health including demographic conditions" and 
"Housing including housing facilities" as essential components of level of 
living. 
Housing not only means shelter but to fulfill social, educational 
and economic functions.^' It provides a physical base for family activities 
and a personal territory for which the family can gradually extend its 
involvement in urban affairs, particularly in the case of recent in-migration 
to the city.^^ Studies on the impact of housing conditions on health have 
documented strong negative associations of inadequate quantity and quality 
of water supply, sanitation facilities, space, ventilation etc., in the dwelling 
unit with the health of its inhabitants.^-^ 
The World Health Organization in one of its publication, 
summarizes the health implications of housing in the following 
statements : 
"Housing is intimately related to health. The structure, location, 
facilities, environment and uses of human shelter having a strong impact 
on the state of physical, mental and social well being. Poor housing 
conditions and uses may provide weak defences against death, disease and 
injury or even increase vulnerability to them. Adequate and appropriate 
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housing conditions, on the other hand, not only protect people against health 
hazards but also help to promote robust physical health, economic 
productivity, psychological well-being and social vigour".^"' 
The National Commission on Urbanization in its report submitted 
to government of India, in August 1988, has observed : "The most visible and 
dehumanising manifestations of India's urbanization is the largest number of 
squatters and shanty dwellers so ubiquitous in all our major cities. The cause 
of this distressing situation are deep-rooted in wide-ranging factor, from 
building regulations to economic growth policies"7^ 
In India the existing housing situation leaves much to be desired 
both in terms of quality and quantity. The countiy has been facing acute 
shortage of housing, particularly in large cities, for last several decades. The 
estimated shortage of houses at the begining of the seventh plan was about 
25.0 million units, out of which about 6.0 million were required for urban 
areas.^ "^ By 1990, the shortage was expected to grow to 9.7 million units in 
urban areas. In Delhi alone, which has a population increase from 2.0 to 9.0 
million between 1957 and 1990, there is an addition of 60,000 people each 
year who need to be provided with new housing.^^ According to UNI report 
almost 70 per cent of Delhi's population live in sub-standard conditions.^^ 
The ever-widening gap between the demand and supply of housing 
in urban areas has severely affected the living conditions of city dwellers. 
Extreme overcrowding dilapidated structures, absence of basic minimum 
amenities in the dwellings and the lack of basic services in residential 
localities are common features of living conditions in all large cities in 
India.75 
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The United Nations Commission on Human Settlements (UNCHS), 
at the Hague in November 1990 identifies four sustainable development 
criteria forjudging a settlement : 
i) The quality of life it offers to its inhabitants; 
ii) The scale of non-renewable resources lise (including the extent to 
which secondary sources are drawn form settlement by-products for 
re-use); 
iii) The scale and nature of renewable resource use and the implications 
for sustaining production levels of renewable resources; 
iv) The scale and nature of non-reusable wastes generated by production 
and consumption activites and the means by which these are 
disposed of, including the extent to which wastes impact on human 
health, natural systems and amenity. 
On this basis, the declaration observed that the role of human 
management in promoting sustainable development includes 
i) Devising settlement-system and settlement plans which lead to 
resource-efficient and affording transport patterns; 
ii) Developing programmes for economising as the use of non-
renewable energy sources and for adapting settlements to the use 
renewable energy systems; 
iii) Providing water supply, sanitation, waste processing and recycling 
systems which meet basic needs in a resource conserving manner; 
iv) Promoting the use of indigenous building materials and appropriate 
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construction technologies, inter alia, by revising building and planning 
codes and supporting small-scale production process. 
On this basic premise, the declaration identifies sector level 
actions for water supply, sanitation, solid waste management initiatives 
for making development meet the sustainablity- criteria. 
The UNCHS in connection with its sustainable cities programme 
define a sustainable city as ' a city where achievements in social, 
economic and physical development are made to last' and city 'which 
has a lasting supply of natural resources on which its development depends 
and a lasting security from environmental hazards which may threaten 
development achievements' (UNCHS, 1991). 
Urban Planning 
At the micro level, the solution to urban problems is, to a large 
extent, dependent upon the disposition and approach of urban planning. In 
1962 Delhi was given a twenty year Master Plan (MP) (1961-81) and 
Culcutta got the Basic Development Plan (BDP 1966-86) in 1965.^ *^ At the 
conceptual plane, the Master Plan approach, developed in Europe in the 
thirties and later abandoned due to its limitations, was transplanted into 
Indian cities without considering its relevance. First, it evolved during the 
Depression of thirties and hence it has an inbuilt value premise of going 
slow and steady. Indian cities, on the contrary, have been experiencing an 
explosive demographic growth which the static disposition of the MP 
approach is unable to cope with. Second; the MP is concerned with land use, 
city form and zoning regulation which have a negative policy stance. Instead 
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of promoting the development of various organs of the city system, the MP 
tries to restrain and control it and this process is heavy on both time and 
resources. Third MP is essentially a remote long range, rigid plan. It 
therefore suffers from the deficiency of attempting to forsee the purposes, 
needs and situation of an urban settlement — a complicated organism — 
some twenty years ahead. Thus it connot comprehend the emergence of any 
unexpected event or new situation which could alter its long range vision. Its 
long term approach and rigidity does not enable it to provide solutions to the 
problems within the dynamic situation in which the towns and cities have to 
live. Fourth, the MP, being preoccupied with control system, is hardly 
concerned witli the problems of shelter and urban proverty so rampant in 
third world cities. The deprived, the downtrodden, the low income strata and 
the urban informal sector which provides them with source of livilihood, do 
not find any place in the priorities of the planners. The deprived, therefore, 
create their own autonomous settlements causing 'chaotic' and 'haphazard' 
growth which the plans intend to solve. To given an illustration from Delhi, 
out of about 63,000 acres of land to be acquired in order to implement the 
Master Plan for Delhi (1961-81), about 3,000 acres of land could not be 
acquired because of their unauthorised occupation. The slow pace of land 
development and prohibitive land prices that the urban poor and low income 
groups, cannot afford, led to the growth of about 1000 unauthorised squattor 
settlements housing about 1.5 million people.^' 
Need for Better Urban Management 
Many problems of urban development in India can be tackled at 
least partially by convencing the benificiaries or users of services about the 
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simple fact of life that there can be no 'free lunch' for any society. The 
delivery of services of high quality cannot be ensured without recovering 
at least the variable costs (including maintenance) and in the long run 
without paying also for the fixed or developmental costs which would 
contribute towards an expansion of the infrastructure. 
The urban local bodies also need to strengthen their capacity for 
enforcing the basic regulations in regard to land encroachment; traffic 
laws; pollution of water, air and land; as well as waste disposal. On the 
one hand, the cities are growing at a rapid pace, and on the other hand, the 
capacity of the roads is limited with the number of vehicles ever increasing 
resulting in slowing down of vehicular speeds, unbearable air pollution, 
and increase in the number of road accidents. The commuter today is a 
harassed pesson and is tired when he reaches the work place. The quality 
of life has immensely suffered. It is time that the issue of providing 
adequate transport system is viewed in proper perspective without any 
further delay. 
Enumerating the adventages of Mass Rapid Transit System 
(MRTS) over other modes of public transports, it is imperative that Rail-
based transport system may be given higher degree of importance as the 
system provides higher carrying capacity, faster, smoother and safer travel, 
occupy less space, are non-poluting and energy efficient. 
The plague epidemic that begain in surat in 1994 had created a 
serious scare in India about the consequence of unregulated urban 
growth.^^ These problems cannot be ignored for long in view of the 
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imminent larg additions to the urban population. The Planning Commission 
has recently identified urban waste disposal as a serious problem needing 
urgent attention during 9"^  Plan (1997-2002). In a long run perspective, a 
simultaneous effort at a balanced rural and urban development, which 
narrows (and eventually elminates) the differentals in the basic amenities 
available to the people of different areas, is imperative. 
For preparing the management plans for the urban areas, the cause 
of the pollution problems is to be identified and solutions provided for short 
term mitigation measures and long temi prevention measures. This may be 
done through environmental management plans. The objective of preparing 
such plans are ; 
i) To map the characteristics and environmental profile of an urban area 
and to identify the environmental pollution hot spots; 
ii) To prepare an environmental management plan that includes 
rehabilitation and mitigation measures; and 
iii) To recommend guidelines for environmentally compatible land use 
planning. 
The study area for preparation of an environmental management 
plan should include the main city and its immediate vicinity upto where the 
activities of the city are spread. Such an area is generally termed as 'urban 
area'. The broad approach for preparation of the environmental management 
plan involves the following steps : 
i) Mapping of the characteristics and environmental profile of the urban 
area; 
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ii) Identification of the pollution 'hot spots'; 
iii) Recommendation of pollution mitigation measures and abatement 
infrastructure; and 
iv) Recommending land use controls compatible to the pollution sources. 
The uses to be considered while preparing management plans 
are : 
i) Trade and industiy locations; 
ii) Transport facilities; 
iii) Refuse/hazardous waste, wastewater installations; 
iv) Quariying/mining; 
v) Agriculture; 
vi) Recreation and tourism; 
vii) Power generation; 
viii) Housing construction; 
ix) Forestry 
The above land-uses that represent various development/service 
activities are likely to have impact on environment. The environmental 
considerations are to be incorporated into these landuses and are to be 
properly integrated to arrive at sound plans that help in achieving 
sustainable development. 
Priority Action 
i) Regional plan/development policies to be framed.; 
ii) Master plan preparation should be in confoiTnity with the regional plan/ 
developmental policies; 
iii) Actions to be initiated for achieving integrated urban development — 
various departments and expert organisations to be involved in 
preparing sectoral plans - makes planning more transparent and meets 
developmental targets of various departments(participatory approach); 
iv) For the urban areas (especially those with environmental problems) 
environmental management plans are to be prepared, action plans 
drawn and responsible organisations and budgetry requirements 
identified for implementation. Actions need regular monitoring of 
environmental factors/considerations to be incorporated into 
planning and development process; 
v) Space requirements to be identified for the infrastructure facilities of 
sewage-network, treatment, disposal, solid waste-collection, 
treatment/disposal etc. And incorporated into urban planning 
innovative technologies that are cost-effective; 
vi) Environmental cells to be created in development authorities; 
vii) To create conditions in which the poor and underpriviledged classes of 
society get a fair deal in the matter of housing and enjoyment of 
common physical environment; 
viii) To curb undue rise in land values and prevent land speculation; and 
ix) Mass awareness programmes to be launched for making planning/ 
development more effective. 
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These are the minimum requirements to ensure the preservation of 
necessary components of sustainable urban development and must be 
provided for in the planning for that environment both in terms of conserving 
existing and developing new ones. 
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Chapter - V 
A Study of Environmental Problems 
in the NCT of India 
^ 
A STUDY OF ENVIRONMENTAL PROBLEMS IN THE NCT 
OF INDIA 
Growth and Development of Delhi 
Delhi has been evolving since the 10th century B.C. and 17 Delhi's 
have so far come and gone in various locations within a area covering six by 
twelve miles. Genral Breese in his book "Urban and Regional for the Delhi -
N. Delhi area, Capital for conquerors and Country" published in 1974, has 
given the following table on the chronological order of development of 
Delhi. Simultaneously, the physical growth of Delhi from 1803 A.D. to 1969 
A.D. have also been mapped by Breese and the location of the 17 Delhis' 
mdicated thereon. 
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In 1912 the territorial boundaries of Delhi were fixed when a decision 
was taken by the Emperor to transfer the capital of British India from 
Calcutta to Delhi at Delhi Darbar in 1911. At the time Delhi became an 
independent province comprising the whole of Delhi tehsil and a portion of 
Ballabgarh tehsil. In 1915, some villages from Ghaziabad tehsil of the 
Meerut district and the Shahadara town across the Yamuna river were 
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transferred to the Delhi province. There have not been any boundry change 
since 1915. After the adoption of the constitution of India, Delhi was 
given the status of part-C state and the Legislative Assembly was set up in 
1952. In 1956, the State Re-organization Act came into force, under this 
Act, Delhi became the Union Territory. The Metropolitan council was set 
up in 1966 which continued until the new legislative assembly came into 
being under the National Capital Territoiy Act of 1993. In this chapter, the 
National Capital Territory of Delhi is referred to as Delhi. 
Geographical Features 
Delhi lies between 28°25' and 28°53' N latitude and 76«50' and 77^22' E 
longitude. It is situated between the Himalaya and Aravali ranges in the heart 
of the Indian subcontinent. 
It is surrounded in the east across the Yamuna river by Uttar Pradesh and 
on the other sides by Haryana. The major part of the territory lies to the 
West of the Yamuna river. Delhi can be broadly divided into three 
geographical segments. 
1. The Yamuna Flood Plains 
2. The Ridge, and 
3. The Plains 
The Yamuna Flood Plains region is low lying, sandy and flood 
prone. The Ridge Segment originates from the Aravali Hills of Rajasthan and 
enters Delhi from the south in a northeastern direction and encircles the 
Territory to the northwest and west. The highest point is 318.5 metres. The 
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plains is a major portion of the total area on which Delhi, N. Delhi, the 
Cantonment, and a number of villages are located. 
Delhi's altitude ranges between 213 to 305 metres above sea levle, 
descending from north to south. 
Climate, Rainfall and Seasons 
The climate conditions in Delhi are typical of those prevailing in 
the western part of the tropic of cancer. Here the summer is very hot and 
winter is very cold with little moisture in the air. The mean daily 
temperature is at its highest in June at 38° to 45° centigrade. The 
percentage relative humidity varies between 29 in May to 77 in August. 
The southwest monsoon brings moderate to heavy rainfall in 
Delhi during June to September. About 84 percent of the total rainfall in 
the year occurs during these four months. A total of 170-220 mm of 
rainfall occurs during July and August. Hot dry winds blow from the 
desert in the west and northwest during half of the summer days. 
Economy 
Delhi is a hub of industry, trade, commerce and higher 
education. It has acquired a cosmopolitan character drawing people form 
all parts of the country and the world. As such it is a centre of 
international political, social and cultural interactions. 
In Delhi, the majority (79%) of the population is engaged in the 
tertiary sector. Nearly 70% of the net domestic product was derived from 
the tertiary sector in 1990-91. 35%) of the income in the tertiary sector 
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comes from finance, insurance, real estate and business services, and another 
26% comes form community, social, and personal services. Industry also 
occupies an important place in Delhi's economy. During the period 1981-87 
to 1989-90, there was an increase of 62 per cent in the number of industrial 
units.' 
Demographic Profile 
The population of National Capital Territory (NCT) has been 
growing at an alarming rate. Delhi started as a small town with a population 
of hardly 4.1 lakh in 1911 and grew steadly to reach a population of 9.2 
lakhs in 1941 with the decadal growth rate average approximately 30%. The 
sudden influx of migrants raised the population from 9.2 lakhs in 1941 to 
17.4 lakhs in 1951; registering a decade growth approximately 90%. Then 
onwards in the next four decades the decadal growth rate has constantly been 
above 50% and had resulted into a population of 94.21 lakhs in 1991. 
Recent projections have indicated that the population of NCT 
Delhi is estimated as 134.2 lakhs in 1999 and if continued unchecked, is 
likely to reach 143.7 lakhs in 2001, 195.1 lakhs by 2011 and cross the 2 
crore mark by the end of 2012 and 224.2 lakhs by 2021 A.D.^ 
Table : Population Growth 
Population Growth in Delhi (1901 to 1991) 
Year 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 
Population 405 413 488 636 917 1744 2658 4065 6220 9420 
(in ooo's) 
Source : Census of India (1991) 
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The main reasons for this high rate of growth in population in NCT of Delhi 
are : 
i) Its becoming the capital of India in 1911. 
ii) The huge influx of displaced persons from Pakistan in 1947 onwards. 
iii) Multiplication and intensification of services during the post-
independenc era. 
iv) Expansion of commerce and trade. 
v) Growing industrialization, particularly in the field of small scale 
industries during the last three decades. 
vi) Availability of higher education opportunities. 
Migration to Delhi : 
Two third of all migrants to Delhi were classified as literate. 
90% of the total migrants were employed in different sectors. Three 
reasons for migration to Delhi were reported : 
1. To find employment 
2. Marriage 
3. Family reasons 
4. Others 
Migration to Delhi 




Source ; Census of India 
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The population of Delhi is growing fast mainly because of 
inmigration; between 1981-91 almost 50% of the population growth was 
contributed by migrants. Today the major migration to Delhi is from the 
States of Uttar Pradesh (49.91%), Haryana (11.82%)), Punjab and Rajasthan 
(6.17%) and far off backward States like Bihar (10.99%). According to the 
most recent population projection prepared by the Delhi Development 
Authority, at current growth rates the population would reach the 14 million 
mark by the year 2001.^ 
Density of population is an important detriment of economic 
growth. There are many cities in the world having higher density than that of 
Delhi but the fact remains that given the stage of economic development and 
available technology, high density per square kilometre imposes great stress 
on the various public utilities provided by the government of Delhi and its 
various agencies. With the rapid increase in the population without any 
increase in area density of population in Delhi is presently the highest among 
all States and Union Territories in India."• 
The density has increased 20 times in Delhi over a period of 70 
years. The density of the countiy as a whole as per 1991 census is 273 as 
compared to the figure of 6352 persons per square kilometre in Delhi. In 
another words, Delhi's density of population is more than 23 times of the 
density of the country.^ 
11! 
Density in various censuses 










Source ; Dte. of Economics and Statistics, Govt, of India. 
Growth of Unauthorised Colonies, Jhuggies and Jhopries 
Immigration has been a major factor contributing to the rapid 
population growth of Delhi. It is estimated that migrants account for about 
50% of the population increase every year. While a majority of the 
migrants come in search of better employment and higher income 
opportunities, due to the acute scarcity of land, shelter and infrastructure, 
many of them encroach public land and all types of vacant spaces to put 
jhuggies and jhopries. The number of jhuggies had recorded a tremendous 
growth from a meagre 12749 in 1951 to over 4,80,000 in 1994. 
Growth of Jliuggies 
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The number of squatter settlements (jhuggies and jhopries) which 
was only 929 in January, 1990 increased to 1080 in 1994. Currently, it is 
estimated that number of such clusters are about 1100 and their population 
is well over 30 lacs. This is projected to reach 32 lacs by 2001 and 45 lacs 
by 2011 A.D. 
Industrialization 
Favourable infrastructural facilities, developmental scope, 
congenial tax structure, strategic location and somewhat non-uniform 
application or enforcement of municipal laws has encouraged thriving 
industrial activities in NCT of Delhi, whereas there were merely about 
8,000 industrial units in Delhi in 1951, the number is estimated to have 
crossed 90,000 by the year 1993. Presently the number is in the vicinity of 
one lakh. Phenomenal growth in industries, especially in unorganised 
sector, has polluted the city in a big way.'' 
Delhi's Environmental Concerns 
In Delhi, pollution is one of the most critical problems facing 
the public and concerned authorities. According to the World Health 
Organisation (WHO), Delhi is the fourth most polluted city in the world in 
terms of suspended particulate matter (SPM).^ The growing pollution is 
responsible for increasing health problems. The deteriorating environment 
is the result of population pressure and haphazard growth. Industrial 
development has been haphazard and unplanned. Road transport is the sole 
mode of public transport; there has been a phenomenal increase in vehicle 
population, which has increased from 2 lakh in 1971 to 32 lakh in 1999.^ 
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From the last couple of decades Delhi has rapidly grown into a 
major industrial area. At the time of the First Master Plan, Delhi had 
17,000 industrial units. The Second Master Plan estimated that there were 
46,000 units in 1981, a large majority of these outside their designated 
industrial zones.^ And according to the Delhi Government's Fourth 
Economic Census in Delhi, in 1998, there were 126,175 manufacturing units 
which means that over the last 20 years, on an average about 4,700 industrial 
units have sprouted in the city each year, most of them in residential, 
commercial and, other non-conforming areas. Moreover, the bulk of small-
scale industries (SSls) are in non-conforming areas. According to the 1996 
survey, 98,000 units are non-conforming ones, operating outside the 28 
industrial areas of Delhi, "^  Other sources of pollution aside, given this 
chaotic industrial development-accentuated by the lack' of environmental 
consciousness and public ethic among Delhi's factory owners and inability 
or reluctance of the governments to discipline them. 
The first Master Plan of Delhi, MPD-62 for the period of 1961 
and 1981 was sanctioned on September 1, 1962. The Delhi Development 
Authority (DDA) became the sole developer for the entire future extension 
of Delhi. However, the Plan remained largely on paper, amidst a totally 
haphazard growth of the city. The perspective Master Plan 2001 was 
published in the Gazettee of India on August 1, 1990, but was found 
unsatisfactory, Delhi Urban Art Commission, which was formed by Act of 
Parliament in 1974, was entrusted the job of reviewing the Master Plan. 
The Master Plan 2001 comprises a set of co-ordinated policies concerned 
with all aspects of development in the city. The concept underlying the 
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plan was as follows : "(a) Delhi to be planned as an integral part of its 
region; (b) ecological balance to be maintained; (c) central city area to be 
treated as special area'; (d) urban heritage of Delhi to be conserved; (e) 
the city centre to be decentralised, (f) mass-transport system to be 
multimodel, (g) the urban development be low-rise high density, (h) urban 
development to be hierarchical". For balanced regional development, 
migration to Delhi was to be checked through a restrictive policy on 
employment generation. The main guidelines for this policy were (i) only 
those new Central Government offices which directly served the ministries 
of the Government of India should be located in Delhi; (ii) existing offices 
of Public Sector Undertakings within Delhi should be encouraged to shift, 
while new offices to the extent possible within their operational areas be 
set up outside Delhi, (iii) industrial growth in Delhi should be restricted to 
sm.all scale with stress on units which require skill, less manpower and 
energy and were clean and largely subserve Delhi economy; (iv) legal and 
fiscal measures should be adopted to restrict employment in industries and 
distributive trade. 
Under the Delhi Master Plan 1962 and 2001, it was provided 
that (a) hazardous and noxious units were not permitted in Delhi; (b) the 
existing industrial units of this type be shifted on priority within a 
maximum period of three years. Such a project report to effectuate shifting 
be prepared by the concerned units and submitted to the Authority within 
a maximum period of one year". The Master Plan also envisaged that 
heavy and noxious industries be shifted to environmentally suitable 
locations in Delhi Metropolitan Area or National Capital Region, (c) The 
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land which would thus become available would be used to make up the 
deficiency of the community services, especially to improve the lung space 
in Delhi. However, the authorities did not take any concrete action to 
imnplement this plan and the situation continue to worsen. According to 
Master Plan, more than 34 per cent of the recreation area has been diverted 
to other uses. The Delhi Ridge, the only lung space left in delhi, shrank 
due to encroachments, while the Government remained a spectator." 
The Problem : As the apex court has viewed it over the years, there are 
two main aspects of the problem that M.C. Mehta raised wayback in 
1985.'2 The first concerns air and water pollution in the city, and the 
second is regarding non-compliance witii the Master Plan'-'' i.e. the 
operation of the industrial units in the residential and non-conforming 
areas. 
Judgement delivered by a division bench of Justice Kuldip Singh 
and Justice Faizanuddin. The bench issued directions on July 8, 1996 (and 
latter on October 6 and 9, 1996)''* that : 
i) 168 hazardous industrries be moved from Delhi to suitable locations 
in the National Capital Region (NCR), or closed down by November 
30, 1996; 
ii) 513, and 334 extensive industries in residential and non-conforming 
areas respectively (H-category in MPD-2001) be closed down by 
Januaiy 31, 1997 and relocated outside Delhi; 
iii) 46 hotmix plants be closed down by February 28, 1997; 
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iv) 21 arc/induction furnaces be closed by March 31, 1997; 
v) The Delhi administration ensures all (non-extensive F-category) units 
operating in non-conforming areas, except light and service industries 
as permitted by MPD-2001 (employing less than 10 workers and 
consuming less than 1 kw of power), be either relocated or closed 
down. 
Indeed, there is no record of the exact number of non-conforming 
units, the registration of their activities or their polluting status. Figures 
vary from source to source. In response to a court directive, a high-power 
committee was set up, which invited applications from non-conforming units 
for relocation. As of July 2000, 51,851 applications had been received by 
Delhi State Industrial Development Corporation (DSIDC), which had been 
entrusted in March 1998 by the high power committee to implement the 
relocation scheme. Of these, according to DSIDC, 27,915 applications have 
been rejected on technical grounds, also it is unclear whether these 51,851 
applications represent the actual number of F-category units because of the 
existence of large number of unlicensed units, the lack of proper 
registration procedures and monitoring of these units. Even the 1996 survey, 
which is supposed to have generated the figure of 98,000, is apparently not 
reliable because it was done without fixing proper criteria or guidelines. It 
is learnt that school teachers were asked to collect the data for payment of 
an honorarium depending upon the number surveyed. The figure, particularly 
those of the non-conforming ones, could be unreliable, say officials of 
Ministry of Environment and Forests (MoEF).^^ 
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Furthermore, as the Steering Committee constituted to review 
MPD-2001 observed, several units obtained licences declaring their 
operations to be non-polluting and within the allowed power-load. 
Subsequently, they changed their activities. With the implementation of 
municipal laws being ineffective and number of unauthorised power 
connections growing, the polluting units have multiplied in number. Given 
this situation, exact current figures of the total number of industries and 
those operating in non-conforming areas simply do not exist.'^^ 
Water Pollution 
Although Delhi covers only 2 per cent of the length and basin 
area of the Yamuna river, it contributes 71% of the wastewater discharged 
into the river everyday.'^ Delhi poses the biggest challenge in the onerous 
task of cleaning the Yamuna. The largest polluter of the river, Delhi is also 
the largest consumer of water, with a production of 2,728 mid (million 
litres per day) of treated water. Though the length and basin area of the 
river in Delhi is only 2 per cent, it contributes 71 per cent of the 
wastewater and 55 percent of the total BOD (biochemical oxygen demand) 
load discharged into the river every day.'^ 
From the time the river enters Delhi at Wazirabad, the Yamuna is 
slowly asphyxiated. About 1,700 mid (million litres per day) of untreated 
sewage winds its way through 18 notorious drains such as Najafgarh, Sen 
Nursing Home and Power House nullahs and ends up into the river at 
various points along its 22 Kilometre stretch in Delhi.'^ The Najafgarh 
drain also contributes 60 per cent of the discharge and 40 per cent of BOD 
125 
load into the Yamuna. Industrial wastes from 20 large, 25 medium and 
about 93,000 small scale industries located in Delhi also flow into the 
river through these drains. Though the large and medium industries form 
only about 0.05 per cent of the total industries located in Delhi, they 
contribute 50 per cent of the total 300 mid of industrial wastes generated 
eveiyday. There are mostly engineering, textiles, chemicals, electronic and 
electrical goods factories.^'' The bulk of the pollution comes from 
untreated sewage, dumped into the river because the city administration 
lacks sufficient sewage treatment facilities, admits JC Kala, joint secretary, 
MoEF.2' 
Central Pollution Control Board Chairman D.K. Biswas says : 
That Delhi produces about 7,000 metric tonnes of urban solid wastes 
eveiyday. Right now all this goes into numerous landfills in the city.^^ 
The effluents flowing into the river Yamuna comprise of 
municipal and industrial wastes. The Central Pollution Control Board 
(CPCB) has been monitoring the water quality of the Yamuna at the 
upstream of Wazirabad and at Okhla. Upstream of Wazirabad, the 
dissolved oxygen (DO) level is 7.5 mg/1 (milligram per litre) and 
biochemical oxygen demand (BOD) level is 2.3 mg/1, whereas, 
downstream at Okhla, the DO (dissolved oxygen) level declines to 1.3 mg/ 
1 with the BOD at 16 mg/1, indicating considerable deterioration in water 
quality in the stretch due to discharge of sewage and industrial effluents.^^ 
The prescribed ambient water quality in terms of DO is 5 mg/1 or above, 
and 3 mg/1 or below in terms of BOD. The stretch between Wazirabad and 
126 
Okhla is designated as bathing quality standard in terms of its water use. The 
coliform count at bathing quality standard in terms of its water use. The 
coliform count at Wazirabad is 8,506/100 ml whereas at Okhla, it increases 
to 3,29,3 12/100 ml, as against the prescribed standard of 500/100 mL^ "* 
The table below provides data on the water quality of the River 
Yamuna : 
Water Quality of River Yamuna in Delhi-Palla 
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
pH 8.2 8.28 8.41 8.1 8.21 8.0 8.1 8.4 8.0 8.31 
DO 7.5 7.72 8.86 8.46 8.1 7.1 7.3 6.9 9.0 9.3 
BOD 2.3 3.0 1.90 3.00 3.1 3.30 3.6 2.3 2.7 3.1 
COD 9.5 10.5 16.7 11.5 12.6 10.2 10.9 8 3 18.2 49.2 
TC 8506 5483 3645 
FC 743 3300 35950 1505 3435 1580 795 193 3944 2901 
TKN 0.45 0.74 0.63 0.6 3.1 1.3 1.1 
WT 25.8 23.5 23.9 24.3 23.6 24.2 23.6 23 23.6 26.2 
AMM 0.4 0.146 0.279 0.21 0.2 1.0 0.7 0.3 0.2 0.7 
Source : Water Paper on Pollution in Delhi, MoEF, India. 
Note : 
DO =^  Dissolved Oxygen, mg/1 
FC = Fecal foliform, no./100 ml 
BOD = Biochemical Oxygen Demand, mg/1 
TKN = Total Kjeldahal Nitrogen, mg/1 
COD = Chemical Oxygen Demand, mg/1 
WT = Water Temperature, °C 
TC = Total Coliform, no./100 ml 
AMM = Ammonia, mg/1 
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The low self-purification capacity of the river Yamuna is due to 
want of minimum flow in the river and discharge of heavy municipal and 
industrial pollution load emanating from Delhi. Even though Delhi 
constitutes only 2% of the catchment of the Yamuna basin, yet the area 
contributes about 80% of the pollution load.-there are 16 drains which 
discharge treated and untreated waste water/sewage of Delhi into the 
Yamuna. The municipal sector is the main source of water pollution in terms 
of its volume. Approximately 1,900 mid of waste water is discharged from 
municipal sector and 320 mid from industrial sector. The installed capacity 
for treatment is 1,270 mid. At the same time, the existing capacity for 
treatment is not upto the desired secondar}- tieatment level. Thus, substantial 
quantity of untreated sewage and partially treated sewage is discharged into 
the Yamuna every day. The Najafgarh drain contributes 60?'4 of total waste 
water and 45% of the total BOD load being discharged from Delhi into the 
Yamuna.^ ^ The municipal waste water has increased from 960 mid in 1977 to 
1,900 mid in 1997. The capacity for treatment has enhanced from 450 mid 
in 1977 to 1,270 mid in 1991.^^ The pollution load being discharged into the 
Yamuna river from the drains, from 1982 to 1996 is presented in the 
following table : 
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Pollution Load being discharged into River Yamuna 













Source : White Paper on Pollution in Delhi, MoEF, India. 
Significant levels of pesticides such as dichloro-
diphenyltrichloroethane (DDT), aldrin, dieldrin, heptachlor, benzene 
hexachloride (BHC) and endosulphan are present in the Yamuna waters. 
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Levels of Micropollutants (Pesticides) in the Yamuna before it 
reaches Delhi 
















Should be absent in 
drinking water 
Should be absent in 
drinking water 
Should be absent in 
drinking water 
Should be absent in 
drinking water 
Should be absent in 
drinking water 
NOTE : The monitoring station indicating is at Palla, 15 Kilometres 
upstream of Wazirabad barrage. July 1995 and March 1996 are 






all isomers of benzene hexachloride 
all isomers of endosulphan 
all isomers of dichloro-diphenyl- trichloroethane 
nanogramme per litre 
not traceable 
Source : Anon 1996, Report on Water Quality Monitoring of Yamuna River, 
Central Pollution Control Board, New Delhi, mimeo. 
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NOTE : July 1995 and March 1996 are indicative of the monsoon and 




miligram per litre 
not specified 
not traceable 
Source : Anon 1996, Report on Water Quality Monitoring of Yamuna River, 
Central Pollution control Board, New Delhi, mimeo. 
The Indian standards clearly state that pesticide traces should be 
absent from drinking water. And yet, traces of certain pesticides exceeding 
1,000 nanogrammes per litre (a nanogramme is one-billionth of a gramme) 
are present in the Yamuna waters.-^ ^ 
The CPCB's 16 month intensive study (from December 1994 to 
March 1996) of the 42 parameters of river quality at 19 locations on the 
Yamuna, done for Ministry of Environment and Forests (MoEF), 
acknowledges the presence of DDT and BHC at almost all monitoring 
stations. The Indo-Dutch study has also shown alarming levels of pesticides 
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in the Yamuna. This study clearly states that "high concentrations of 
pesticides are not detected by present monitoring systems and thus form a 
serious threat to the drinking water quality".^^ Traces of chemicals and heavy 
metals in water are essentially due to industrial wastes and agricultural 
runoffs. '^^  
Ground Water Quality 
The city of Delhi has very little water sources of its own. The 
groundwater that is available is not adequate to serve the needs of the 
population of Delhi. Already 67% of the ground water resources has been 
utilised and the remaining water is of poor quality''^^ and further 
exploitation may result in serious degradation. Results of extensive 
chemical tests indicate that except for isolated wells, the ground water of 
Delhi area is generally brackish and unfit for drinking or irrigation.-^' 
In the areas west of the ridge comprising blocks Najafgarh, 
Kanjhawala, Alipur and Mehrauli, the salinity of ground water generally 
increases towards south-west and north-west direction being fairly high in 
areas around Dhanse, Raota in south-west and Auchandi, Kamjhawala and 
Tikri Kalan in north-west.^^ Occurrence of high nitrate concentration are at 
several locations such as Saboli (Shahdara) and Kutabgarh (Kanjhawala) have 
nitrate contents above 100 mg/litre in ground water. ^ -^  Such high levels of 
nitrate concentration in shallow ground water could be due to leaching from 
solid wastes, discharge from sewage water etc. The ground water in the 
vicinity of the landfill in Yamuna flood plains have also high nitrate 
concentration.'"' Similarly fluoride and other harmful chemical 
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concentrations beyond permissible limits are observed at several locations 
in Delhi. 
Effluent Treatment Plants 
The order issued by Supreme court on September 13, 1999 
relating to the pollution of river Yamuna and setting up of effluent 
treatment plants (ETPs), a Bench comprising Justice Kirpal, Justice S.P. 
Kurdukar and Justice V.N. Khare, after pursuing CPCB reports held, that 
"the quality of the river water was deteriorating at an alarming rate and it 
is perhaps dangerous to drink the said water .... The statistics also show 
that most of the pollution of the river takes place during its passage 
through Delhi.^^ 
On Februaiy 14, 1996 when the matter first came up, the Delhi 
Government had been ordered by the Apex Court to construct 15 common 
effluent treatment plants (CETPs). In September 13, 1999 order, the Bench 
observed that "three and half years had elapsed but till today no 
construction with regard to any CEPT has commenced" and that "the 
CEPTs were to be constructed with the Government contributing a major 
part of fmance"-^^ The Delhi Government pleaded that the industrial units 
had not contributed in the required manner and to the required extent. 
However being lenient with the government, the order observed :"One can 
speculate that the industiy has not chosen to contribute because non-
construction of the CEPT has not resulted in any adverse action taken 
against them. Perhaps feeling may be that this state of affairs will be 
allowed to be continued so why pay". The court observed that at least two 
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years were required for the completion of CEPTs. Also there was no 
authentic information on how many industries had even primary treatment 
plants. The Court said : "This being the state of affairs and there being no 
positive response with regard to the establishment of the treatment plants, 
there is no option left but to take appropriate steps in accordance with 
law".-''' The Delhi Goverment was directed to take measures to ensure that 
no industrial effluent was discharged into the river directly or indirectly 
from November 1, 1999. The Government was also asked to file a report 
within eight weeks. However it did not take appropriate steps to compel the 
units to confirm to effluent treatment norms. It also failed to file a report. 
Once again, on December 20, 1999, the Court observed that the Government 
had not taken any steps to ensure the non-pollution of the river and issued a 
show cause notice to the Chief Secretaiy regarding the non-compliance with 
its order. While most of the large and medium units with water polluting 
potential, except the three thermal power plants, had been shut down 
following the 1996 order, the small scale industries, which comprise nearly 
99 per cent of the industrial units in Delhi, and do not have ETPs, were still 
operating. The DPCC (Delhi Pollution Control Committee) identified 2,276 
such water polluting ones. Despite the DPCC serving notices, ETPs were not 
being set up and when failing to get an extension of the six month deadline 
from the court, the committee began closure of units..^^ CPCB (Central 
Pollution Control Board) officials also point out that this inventory has not 
included the 30~odd bus depots of the Delhi Transport Corporation (DTC), 
which discharge large quantities of effluents.^^ 
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Interestingly, regarding the CETPs the World Bank which played a 
key role in popularising the technology admitted to Greenpeace that : 
"CETPs generally fail to address toxic effluents.."."^^ 
A Greenpeace report adds, "End-of-pipe pollution control 
technologies such as CETPs are a waste of money. They do not destroy 
dangerous pollutants such as heavy metals and organic poisons."' CETPs are 
themselves a source of high pollution loads, through the contaminated waste 
water and the large quantities of toxic sludge generated by their process, for 
instance in Vapi, the fisherfolk of Kolak has complained for years that 
industrial effluents form industrial estate had choked the fish life in the 
Kolak and its confluence with the Gulf In 1998, with the assistance and 
subsidies from World Bank, and the Central and State governments, the 
industry set up a common effluent treatment plant that would treat the 
effluent from 800 factories. Currently, the CETP discharge red, foul-
smelling, frothy effluent into the Damanganga.''^ 
An October 2000 analysis by Greenpeace of the treated 
wastewater revealed the presence of cadmium, chromium and even the 
deadly lead and mercuiy.'*'' 
Atrophy of Political Will 
Fortunately for the citizens, the Supreme Court has taken a strict 
view on the implementation of the Master Plan 2001. The authorities 
concerned have been ordered by the Court to clean up the mess that they 
have allowed to build up over a period of time. Subsequently once again in a 
significant judgement on Dec. 7, 2000, the Supreme Court has reiterated that 
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access to drinking water is a fundamental right to life and "there is a duty on 
the State under Article 21 to provide clean drinking water to its citizens".'^'^ 
And ordered closure of all polluting industries operating out of the capitals 
non-conforming and residential area within a month.""^ The Supreme Court's 
directions in brief are : 
a) Shut all polluting industries in the capital within four weeks. 
b) Nodal agency should ensure their closure. 
c) Police should help in the task. 
d) Submit compliance report within five weeks. 
e) No order of any lower court can stop closures 
f) MCD will prepare, within ten days, the list of industries in non-
conforming areas. 
Regarding the apex court's ruling to make Delhi largely pollution 
free, "the Court has not crossed its limits. It only asks the authorities 
concerned not to violate the law, but to enforce it. When the executive and 
legislature fail to give relief, a citizen has no recourse but to go to the 
Court, why did the Chief Secretaiy not hold an enquiry, as directed by court, 
against officials who erred in not enforcing the Master Plan ? It is an unequal 
battle against those who have power and money. There is no political 
accountability".''^ 
The unit owners, who defied all rules and regulations in 
connivance with bureaucrats to start units in non-conforming areas and the 
political parties both ruling and opposition who have contributed greatest to 
the mess by either giving licences earlier''^ and still espousing the cause of 
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non-conforming units by altering the MPD, as a device to overcome the 
ruling of Apex Court in this way trying to put at stake once again the 
clean water and fresh air for over 10 million Delhi's residents. 
The alteration involves reclassifying a residential area to an 
industrial area if 70 per cent of the area is indiistrial. Such a conversion of 
de-facto into de-jure would legalise a large number of units. This amounts 
to legalising what is patently and plainly illegal. In fact, apart from being 
blatantly violative of the Apex Court's mandate this might lend a sort of 
legitimacy to the polluters and encroachers. The pressure has been handled 
effectively by the urban minister, Jagmohan, who points out that the interests 
of the polluting industries cannot be pitted against the health, well being and 
peaceful living of the entire people in the NCT of Delhi. According to him 
"changes in the Master Plan or its norms to accomodate illegal activities 
would not only put premium on lawless activity, but would also cause 
injustice to law-abiding citizens who have continued to use their residential 
premises in accordance with the provisions of the Plan" Jagmohan as told to 
Rajya Sabha in a written reply. He further stated that the figure of 70 per 
cent concentration of industries in these areas as a norm for reclassification 
to industrial area is not supported by any empirical evidence or data, nor has 
it been reconciled with documentary evidence of electoral rolls, ration 
cards, house tax, electricity and water connection bills etc."*^  
Another amendment has been suggested in the MPD is the 
definition of a non-conforming unit. Presently, any unit using one kilowatt 
of power load and employing 5 persons is treated as an industrial unit. The 
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proposed suggestion is that definition of a non-conforming should be 
changed to any unit having 5 kilowatt and 20 persons due to the advanced 
technological and industrial inputs being introduced on a regular basis.'^^ 
Many non-conforming units function in residential areas. The 
exact number is not known as figures vary. -For instance, in Delhi the 
estimates vary from 80,000 (according to Municipal Commissioner) to 
100,000 (as per DPCC) to 270,000 (according to the Delhi Electric Supply 
Undertaking, DESU).^ ^^ 
Estimating the number of units is easier than finding out the exact 
number of workers, as there is gross under-reporting in order to escape the 
ambit of labour laws. 
The workers, mostly migrant labourers work long hours in 
inhuman conditions without proper ventilation, lighting and sanitation. 
Employment of child labour cannot be ruled out. The situation of workers 
in industries like electroplating, anodising, PVC wire manufacture etc. is 
worse as there are inherently hazardous and workers are forced to inhale 
toxic fumes and dust and handle hazardous chemicals without any 
insurance against accidents.^' 
The PVC granules (locally referred as dana) manufacturing, leads 
to the emission of dioxins, some of which have been declared by the WHO 
as causing cancer. Besides, to give PVC flexibility and strength certain 
plasticising phthalates are used. Exposure to there over a sustained period 
can harm the reproductive system, and cause cancer of the liver and the 
kidneys. ^ ^ 
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Besides workers in dingy units, those most exposed to toxic 
substances and chemicals are their families, as because of their low 
economic conditions can only afford to live in jhuggi-jhopris, many of 
which are in the vicinity of industrial areas. It is they who drink the ground 
water upon which, according to recent FICCI report (the resurgence of urban 
India) 45 per cent of slum dwellers in Delhi depend into which toxic 
pollutants seep. 
In Wazirpur in North Delhi, a centre of steel pickling and 
electroplating industry, acids and chemicals used in steel processing collect 
in lethal puddles on the road. The air is heavy with the smell of acid. The 
drains overflow during the monsoon forcing people to walk through acid 
laden water 
Over years of industrial activity, the acid has seeped into the 
ground and contaminated the ground water. Piles of soild waste can be 
seen on the edge of potholed roads. 
Municipal Solid Wastes 
About 5,000 mt (metric tonne) of municipal solid waste is 
generated everyday in Delhi.^ -^  Disposal is mainly in landfills. Fourteen 
landfill sities have already been filled up. Four landfill sites at Ghazipur 
(East Delhi), Bhalswa (North), Hasthal (South West) and Okhla (South 
East) are operational present, though these will soon get filled. According to 
a recent study by the National Environment Engineering Research Institute, 
Nagpur, the expected quantity of solid waste generated in Delhi would be 
about 12,750 tonnes per day by 2015.^^ Due to growing pressure on land in 
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Delhi and the DI, 
for disposal tl#oJ^^^^'^ increase in the quantum of solid wastes, the scope 
consumed accJ^''°"Sh landfill sites is limited. Too much land is being 
contaminatic#°"^P^^^^^ ^V increasing danger of ground and surface water 
d ««n IfPfl # " • Contiguous ground water sources indicate high total 
JIJJUlllLIJ iolids concentration. Solid waste samples from surface and 
various de;pths of the landfills have been found to contain high levels of 
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faecal coliforms and faecal streptococi.^^ Hence under such circumstances, 
other "best practices" in disposal technologies will have to be adopted on a 
large scale, including aerobic composting, vermiculture, palletisation, 
incineration, etc. In addition, the private sector needs to be accorded a 
greater role. 
Biomedical Wastes 
In Delhi there are about 27 big hospitals and 55 medium-sized 
hospitals and about 2,500 nursing homes and dispensaries. It has 40,000 
hospital beds of which 20,000 beds are in the government sector. The waste 
generation is about 60 tonnes of waste per day.^ ^ Although the central 
government has passed relevant legislation and Supreme Court has issued 
directives for the safe disposal of hospital waste, few of the capital's 
hospitals ensure that the massive amount of potentially hazardous waste they 
produce is consigned safely. The mismanagement of hospital wastes such as 
(i) delay in waste disposal (ii) improper segregation of waste, and (iii) lack 
of incinerators and autoclaves for the disposal of waste. The mismanagement 
of the medical waste is highly hazardous particularly when waste 
"unsegregated and untreated containing the equipments usejl for testing high-
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risk HIV positive patients, sputum slides of tuberculosis patients, hepatitis 
injections etc. It has been found that segregation of hospital waste is not 
done at source. Surprisingly, wrong bags of segregation of waste are used in 
the city. For instance Palika Hospital run by NDMC and Kasturba Hospital 
use red bags for syringes, yellow for infectious waste and black for non-
infectious waste. The infected waste is universally supposed to be bagged in 
the yellow bags. At Safderjung Hospital, the plastic bags were shredded and 
grouped with municipal waste rather than being burnt.^'' 
Over 1,500 kg of potentially hazardous waste is being disposed by 
Noida hospitals daily unsegregated and untreated.^^ And the city's ground 
water, on which Noida is heavily dependent for its drinking water supply, is 
facing a high risk of contamination, fears health officials of New Okhla 
Industrial Development Authority. 
Even sputum slides of tuberculosis patients and equipment used for 
testing high-risk HIV positive patients, are not being segregated.^'^ According 
to reports that some 150-feet deep tube wells in neighbouring Sahibabad 
have been found to contain 10 times more coliform, a micro-organism, than 
the acceptable limit. This micro-organism is capable of causing several 
diseases. 
Gautam Budh Nagar's district hospital in Noida's sector 30 neither 
segregates nor properly disposes its medical waste. The hospital caters to 
over 300 out patients daily, besides those visiting its tuberculosis and 
leprosy centre. Dr. Shravan Kumar, Gautam Budh Nagra's chief medical 
officer admitted that the hospitals medical waste goes into the municipal 
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bins. And pat comes the excuse : "We do not have enough staff to segregate 
medical waste".'^ '^  Near the hospitals boundaiy wall, next to TB and leprosy 
centre, stands the semblance of an incinerator, which. Dr. Kumar points out, 
is never used.* '^ 
According to Pallavi Mittal, workers at the Lala Sarup Ram 
Institute of Tuberculosis and Allied Sciences in Mehrauli said black bags 
containing the infected waste have been piling up in the godown for about 
a month, proving to be a health hazard.^^ This infections waste, bagged in 
black polybags and designated "non-infectious" has been left to rot away 
for weeks together. The waste is being kept waiting for MCD to pick up 
and dispose in their sanitaiy landfill sites.*"' 
In the case of Guru Tegh Bahadur Hospital in Shahdara, waste had 
been accumulating for about two months. What makes this particular matter 
serious is that these bags contain highly infected sputum of tuberculosis 
patients. "Large worms can be seen creeping out of these bags and the stink 
spreads with each passing day", said another sweeper, also responsible for 
bringing in waste bags to the godown.'^ '' 
What is ironic is the fact that the infections sputum and waste is 
not being destroyed despite the incinerator being in working order. 
According to workers manning the incinerator, what was being burnt in 
yellow bags is diy waste. The rest, indiscriminately bagged into black bags is 
being accumulated for MCD to collect. It has been a month since this system 
of different coloured bags was implemented, but not once has the MCD 
vehicle come to collect the waste", said additional general secretary of the 
hospital union Narender singh.^^ 
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Workers complained that they are not given masks or gloves despite 
repeated requests. "We are forced to pick up and clean highly infectious 
waste with our bare hands", said a sweeper.^^ 
What is worse is the issue of proper disposal of infected waste. If 
infected hospital waste finds its way into the MCD landfill sites, not 
equipped to deal with hazardous waste, then we are inviting an open disaster. 
There should be colour-coded bins or bags as per the directions of 
the central and ministry of environment. Biomedical Waste (Management 
and Handling) Rules, 1998, and the directions of Central Pollution Control 
Board and State Pollution Control Boards for the storage of bio-medical 
waste including amputated limbs, tissues, soiled bandages, used injections, 
should be followed. 
There should be separate container with a lid for storage of food 
waste and other waste fit to be disposed of into the municipal domestic 
waste stream. The rules specify the colour-code, type of containers, waste 
category and treatment options in Schedule 1. The details of the colour-
coded containers are given in the table. 
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Table : Specification for Disposal of Biomedical Wastes 
Colour coding Type of container Waste category Treatment options 











Cat 1, Cat 2 
and Cat 3, 
Cat 6 
Cat 3, Cat 6, 
Cat 7 
Cat 4, Cat 7 
Black Plastic bag Cats &Cat9 















(1) Colour coding of waste categories with multiple treatment options as 
defined in Schedule 1 shall be selected depending on treatment option 
chosen, which shall be as specified schedule. 
(2) Waste collection bags for waste types needing incineration shall not be 
made on chlorinated plastics. 
(3) Categories 8 and 10 (liquid) do not require containers/bags. 
(4) Category 3 if disinfected locally need not be put into containers/bags. 
Source : Training Modules on Hospital Waste Management, brihanmumbai 
Mahanagarpalika, Mumbai. 
A survey conducted by Srishti, Delhi Pollution Control Committee 
(DPCC) and Delhi Health Ministry of medical waste management shows that 
only 20 per cent of the hospitals are achieving good segregation but 60 per 
cent are still not following basic segregation.^^ Most of the hospital in Delhi 
144 
dump their waste in the nearest garbage bins, which then go to landfil site in 
Ghazipur.''*^ 
The CPCB has found that most of Delhi's hospitals lack the 
required facilities for safe disposal of biomedical wastes. They inspected 25 
hospitals in Delhi and found that 10 had not taken any step to set up 
incinerators or alternative systems for burning wastes. It is surprisingly to 
note that five hospitals out of 25 (20 per cent) having more than 50 beds 
have neither waste treatment facilities of their own nor any tie-up for same 
with other establishments. Therefore, Delhi government has decided to 
install common incinerators and autoclaves for the hospitals and nursing 
homes having less than 50 beds.*^ '^  Various studies and reports have 
indicated that most of the incinerators do not work properly. The 
incinerator installed in the Safdarjung Hospital does not prevent hospital 
waste like syringes, blood bags, glucose bottles and gloves and finding their 
way to nearby slum, Maharishi Balmiki, where it is handled by ragpickers, 
kabariwalas and other for recycling and reuse. Some hospital reportedly burn 
their waste at a temperature of 400° Celsius against the prescribed norms for 
a temperature is above 900° celsius. The survey conducted by Srirhti, Delhi 
Pollution Control Committee (DPCC) and Delhi Health Minsitry on medical 
waste management reveals that only 20 per cent of the incinerators were 
being run properly and the rest were being run in a way that they produce 
dioxins and furans. The incinerator plant at the Teg Bahadur Hospital is 
almost buried under hazardous infections waste. 
In order to overcome the problems of medical waste, the Ministry 
of Environment and Forest has laid down guidelines. These guidelines have 
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highlighted of hospital waste such as segregation, storage, treatment and 
disposal. In addition, the Delhi High Court has authorised the CPCB as a 
regulatory authority to supervise the application of rules by medical 
institutions. Methods of segregation, packaging, transportation and storage 
of waste are specified. Most of the hospitals have not implemented the rules 
and the time for the implementation of the rules has been extended upto the 
end of December 2002. '^^  
It is appaling that most of the Delhi's hospitals are violating Bio-
Medical Waste Rules and ignoring the Supreme Court order of 1995. The 
Supreme Court has made it mandatoiy for medical establishments to 
dispose of its biomedical waste in a proper manner.^' 
The above discussion, thus, concludes that the 'mismanagement' and 
'lack of proper supervision' are the key factors that have led to the present 
situation of the hospital waste. Improper segregation, lack of disposal 
facilities, shortage of finance, and under utilisation of the treatment 
facilities as incinerators where there are all installed compel the Delhi 
government to key more attention towards the medical waste management 
aspect. Since it is hazardous waste the Delhi government should take serious 
measures to improve the conditions of hospital waste in the city. Other 
measure that would be helpful in improving hospital waste management are : 
A comprehensive policy and follow-up action plan; proper supervision at 
every stage of disposal activity; a routine checks of incinerators and other 
equipments; serious action against those who are not following the 
Biomedical Waste Rules, 1998 and ignoring Supreme Court order 1995, 
financial assistance to those hospitals who can not afford to install 
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incinerator especially small clinics and nursing homes; proper training for 
staff engaged in waste disposal; and centralised incinerator plants in the city. 
Noise Poilution 
Noise has been notified as a pollutant under the Air (Prevention and 
Control of Pollution) Act, 1981. Ambient standards in respect of sound for 
different categories of areas - residential, commercial, industrial and silent 
zones have been notified under the Environment (Protection) Act 1986. In 
many areas of Delhi the ambient noise levels for exceed the prescribed 
standards. In this respect there is a need for regulating the use of 
loudspeakers, D.G. sets and use of horns in vehicles. 
Ambient Noise Standards : Ambient air quality standards in respect of 
noise for different categories of areas (residential, commercial, industrial 
and sensitive) have been notified under the Environmental (Protection) Act 
1986, which are as follows : 
Category of Area Limits in Decibles/dB 
Day Night 
Industrial area 75 70 
Commercial area 65 55 
Residential area 55 45 
Silence zone 50 40 
Survey by Delhi Pollution Control Committee 
The Delhi Pollution Control Committee has conducted Noise 
survey in Delhi from August to October, 1996 in different parts of Delhi. 
The analysis of primary and secondary data and the indices have broughout 
147 
the following noise pollution scenario in Delhi : 
i) Three wheelers, trucks and motorcycles remain chief soruce of noise 
pollution on Delhi roads followed by generators in the residential, 
commercial and industrial locations. 
ii) Fifteen of the forty six residential locations have noise level within the 
tolerable limits for over 90% of the time of the time of the day. On 
the other extreme, 12 locations are noisy round the clock. The rural 
areas which are away from the main National Highways have not yet 
caught up with the noise problem barring the locations where 
unauthorised industrial activities are taking place. 
iii) All major commercial areas remain noisier than the tolerable limits 
with the Chandni chowk remaining highly noisy round the clock. 
iv) Industrial areas by and large remained within the prescribed limits. 
v) Sensitive locations including the silence zones, including hospital 
areas, are alarmingly noisy. 
vi) All major traffic corridors are highly noisy with peaks even crossing 
100 dBA mark. Mahipalpur Crossing on NH-8 is noisiest round the 
clock Andrew's Ganj Crossing on Ring Road is also alarmingly 
noisy. 
Recommendations by DPCC to Control Noise In Delhi 
The DPCC survey report has reocmmended following steps for 
control of noise in Delhi : 
i) Ban on pressure horns to be effectively implemented. 
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ii) Well designated silencers and mufflers be installed on the vehicles, 
preferably at the manufacturers level. 3-wheeler autos to be phased 
out. 
iii) Synchronised traffic signalling to be introduced on Ring Road and all 
other major traffic corridors including National Highways within the 
city limits. 
iv) A comprehensive traffic management plan including effective 
implementation and extension of traffic restrictions, construction of 
sub-ways and fly-overs be chalked out on priority. Only mild slope 
to be provided on approach roads of the flyovers. 
v) Use of generators for commercial and residential purposes may be 
banned. Generators need for industrial purposes should be properly 
enclosed and equipped with noise muffling devices. 
vi) Extensive plantation of trees on the road curbs and road side 
colonies be undertaken in a definite time target. North Delhi to be 
given priority. 
vii) Adequate noise barriers be created around hospitals, schools and 
other locations in silence zones. 
viii) City Development plan to take adequate steps in advance to protect 
the habitants from the road side noise. 
ix) Prescribed standards for home appliances and industrial machinery be 
enforced effectively. 
x) Mass awareness programmes be launched for people's participation, 
149 
in noise abatement programme aided by continuous noise monitoring 
and display network at important locations in Delhi. 
Air Pollution 
It is estimated that about 3,000 mt. of air pollutants are emitted 
eveiyday in Delhi. The sources of air pollution in Delhi are : emissions 
from vehicles (67%), coal based thermal power plants (13%), industrial 
units (12%)) and domestic (8%)). In 1991 the air pollutants emitted daily 
were 1,450 mt. There has been a rising trend, 1992 : 1,700 mt, 1993 : 
2,010 mt, 1994 : 2,400 mt, 1995 : 2,890 mt.^ ^ 
In Delhi so much so that about 10,500 vehicles are added every 
month. Consequently, the number of motor vehicles in Delhi has increased 
from 5.73 lakhs in 1981 to 28.48 lakhs in 1998 and unless very serious 
steps are taken to improve the public transport, their number is likely to 
go upto 40 lakhs by 2001 and 60 lakhs by 2011. On the other hand, the 
road space has not increased proportionately. This present motor vehicles 
population in Delhi is more that of Mumbai, Calcutta, and Chennai put 
together. The result is extreme congestion on Delhi Roads, ever slowing 
speeds, increase in road accidents, fuel wastage and environment 
degradation. 
National Ambient Air Quality Standards 
The national standards for ambient air quality have been notified 
under the Air (Prevention and Control of Pollution) Act, 1981 and in the 
Environment (Protection) Act, 1986. 
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Source : White Paper on Pollution in Delhi, MoEF, India 
The standards specify the maximum limit to which major air 
pollutants, such as sulphur dioxide, oxides of nitrogen, suspended 
particulate matter, etc. are permitted in various zones which could be 
industrial, residential and sensitive zones. The monitoring of air quality is 
undertaken under the National Ambient Air Quality Monitoring Programme. 
Monitoring : The Central Pollution Control Board has been monitoring the 
ambient air quality regularly at various locations in Delhi, measuring sulphur 
dioxide, oxides of nitrogen and particulates. The atmospheric concentrations 
of air pollutants show a rising trend. The monitoring stations are located at 
Ashok Vihar, Shahzadabagh, Siri Fort, Janakpuri, Nizamuddin, Shahdara. The 
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ambient air quality data indicates high values of suspended jjarticulate matter 
at all monitoring stations, namely, 367-452 microgrammes per cubic metre 
on annual average basis as against the prescribed standards of 140-360 
microgrammes per cubic metre . Though the annual mean value of sulphur 
dioxide (15-26 microgrammes per cubic metre) and oxides of nitrogen (28-
46 microgrammes per cubic metre) remain within the prescribed limits of 
60-80 microgrammes per m-\ there is a rising trend.^^ Compared to 1989, 
sulphur dioxide atmospheric concentrations in 1996 have registered a 109% 
rise, and oxides of nitrogen a 82% rise. The suspended particulate matter 
atmospheric concentration has shown only a nominal rise, because of 
installation of electrostatic precipitators by thermal power plants in Delhi. 
To assess the impact of vehicular emissions on the ambient air, the 
Central Pollution Control Board monitored the air quality in terms of 
sulphur dioxide, oxides of nitrogen and carbon monoxide at 10 major 
traffic intersections and at the lARI (Indian Agriculture Research Institute) 
campus, a relatively low pollution area. The study revealed marked 
differentials in air pollution between the lARI campus and the intersection 
points. It is notable that two thirds of the vehicles in Delhi are two-wheelers, 
operated on two stroke engines accounting for 70% of hydrocarbons and 
50% of carbon monoxide emissions. The Central Pollution Control Board 
has been monitoring carbon monoxide at the ITO traffic intersections since 
1989. The concentrations of carbon monoxide in 1996 show an increase of 
92%) over the values observed in 1989. The annual average values are given 
in the table below. 
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Source : White Paper on Pollution in Delhi, MoEF, India 
Lead : The particulate lead concentrations appear to be getting in control 
which is attributable to the deleading of petrol and restrictions on lead 
handling industrial units. The table below compares the 1996-97 position 
with 1989-90. 

















































Source : White Paper on Pollution in Delhi, MoEF, India 
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Air quality standards need to be made stricter if a lower level of 
pollutant affects health more than previously thought. However in India, the 
standards were revised only once in 1994 to create a new category called 
respirable suspended particulate matter (RSPM) to account for small 
particulate emissions. Facilities were, however, not created to monitor 
RSPM separately^"^ Says CPCB Chairperson D.K. Biswas, "we have 
reviewed the NAAQS (national ambient air quality standards) in 1993 to 
include respirable particulate emissions. According to our method, 40 per 
cent of the total suspended particulate matter is respirable. So any rise in 
total suspended particles would indicate the proportionate rise in respirable 
particulate emissions".''^ 
The annual mean concentration of NO^ in Delhi rose steadily 
from 20 \.\.g/m^ (micrograms per cubic metre) in 1987 to 47 [ig/m^ in 1995. 
However, the rise in the maximum levels from 47 )ig/m-^  in 1987 to 324 
)ig/m^ in 1995 - is even more woriying.^^ 
Benzene is not monitored by CPCB. However, short-term 
measurements by research organizations indicate very high atmospheric 
concentrations in cities such as Delhi, and Calcutta. MP Keuken of 
Netherlands Institute for Applied Research conducted a study on benzene 
levels in Janpath. Air samples taken in October 1996 revealed 
concentrations of benzene 10-12 times higher than the European Union 
standards.^^ Though the European Union has regulated standards for air borne 
benzene at 10 i^ g/m^ , WHO considers there is no safe level for airborne 
benzene. The toxic effects of benzene in humans, include damage to the 
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central nervous system and the immune system7^ In the West of Janpath, the 
concentration measured was as high as 139 )ig/m-\ and in the east it was 115 
|j,g/m\ The average level of benzene measured in four sites in the heart of 
the capital exceeds 120 )j.g/m .^ This compares poorly with other cities in the 
world about 35 |ig/m^ in Cairo, 5 |ig/m-^  in Berlin, and about 25 ng/m^ in 
Rotterdam 7'^  
Keuken stresses that his limited survey is only indicative of the 
alarming situation in Delhi and there is need for an elaborate survey. 
Keuken's findings have evoked strong responses from some Indian experts. 
H.B. Mathur, who chaired the committee to set mass emission standards 
for vehicles in 1992, feels benzene monitoring should be taken up on a 
priority basis, particularly as petrol with a high level of aromatics and 
benzene is consumed in India. "We have introduced unleaded petrol in 
great huriy, without lowering the levels of the benzene in it to a desirable 
level. It is more than 5 per cent in India, while the rest of the world is 
moving ahead to meet the limit of one percent", he says. Another study being 
conducted by C.K. Varshney of the School of Environmental Sciences, 
Jawaharlal Nehru University, shows that there has been a 50% rise in benzene 
levels after the unleaded petrol was made mandatory in Delhi for all 
categories of vehicles in September 1998.^°'According to this study the 
levels of benzene and toulene at the two traffic intersection - All India 
Institute of Medical Science and Dhaula Kuan were 61-127 i i gW and 125-
252 M.g/m-\ respectively.^^ 
Ozone : According to report published in September 1997 by Central Road 
Research Institute (CRRI) - a government agency - the ozone level had 
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already crossed the danger mark in 1993. In the Winter 1993, CRRI, 
monitored ozone levels at seven sites in Delhi. The average levels of ozone 
at Parliament street, Daryaganj, Paharganj, Karol Bagh and Vasant Kunj 
measured over eight hours during the day exceeded the WHO mean 
standards of 100-120 |j.g/m-^  by 10-40 per cent.^^ In areas of heavy traffic 
congestion such as Karol Bagh, Daiyaganj, and Parliament Street, the 
maximum ozone level was as high as 238 p.g/m-', 251.6 )ig/m^ and 247.8 
)_ig/m\ respectively. The CRRI scientists point out that even short term 
exposure to high concentrations of ozone can be veiy lethal and therefore, 
talking generally about mean or average levels do not help to understand 
the damaging impact of ozone on health. Studies conducted in other 
countries have shown that short period of exposure to high ambient 
concentration of ozone can adversely affect lung function of even healthy 
people by causing inflammation of airways and attendant symptoms such as 
shortness of breath, wheezing and chest pain. Thus, the WHO has set two 
standards for ozone concentrations. The standard for an eight-hour average 
is 100-120 i^g/m^ and for peak concentration for a duration of one hour, the 
standard is 150-200 \ig/m^ .^^ 
CNG as a Fuel : A Step towards Abatement of Air Pollution 
Reports show that most vehicles in Delhi are ill maintained many 
knowingly or unknowingly, run on adulterated fuel and lubricants.^'^ The 
increasing pollution levels became a matter of concern because of 
automobiles particularly those running on diesel and two wheelers and 
autorickshaws powered by two-stroke petrol engines. Particulate and other 
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pollution from centrally located electric power stations operating on poor 
quality of coal or by-passed pollution control equipment was ignored.^^ 
Way back in 1998, the Supreme Court on Jan. 7, 1998 directed 
the Ministry of Environmental and Forests (MoEF) to constitute a 
Environmental Protection (Prevention and Control) Authority (EPCA) to 
control the pollution in NCR. From this perspective EPCA is vested with 
powers to ensure compliance with regard to standards for the quality of 
environment in its various aspects, standards for emission or discharge of 
environmental pollutants from various sources and so on.*^ *^  
Vehicular transport in Delhi is a major source of pollution and 
the powers of the EPCA specifically refer to this effect. To control 
vehicular pollution, the Authority has the powers "to take all necessary 
steps to ensure compliance of specified emission standards by vehicles 
including proper calibration of the equipment for testing vehicular pollution, 
ensuring compliance of fuel quality standards, monitoring and coordinating 
action for traffic planning and management". 
With a view to check rapid deterioration of air quality in Delhi, 
which was becoming a health hazard besides being an environmental 
enemy. Certain directions have been issued by the Supreme Court from time 
to time.*^^ On 28th July, 1998, some further directions were issued fixing a 
time schedule after taking note of the recommendations made by the Bhure 
Lai Committee. 
The Bhure Lai Committee stressed the importance of the use of 
CNG (Compressed Natural Gas) as a fuel and noted that it was imperative to 
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have increased use of CNG as a fuel in Delhi and made various 
recommendations in this regard which were adopted in the form of 
directions by Hon'ble Supreme Court. 
The Hon'ble Supreme Court, on the basis of annexure VI 
recommendations of Bhure Lai Committee, has directed in its order dated 
28th July 1998 with respect to Delhi : 
i) That all pre-1990 autos and taxis be replaced with a new vehicles 
running on clean fuels by 31st March 2000. 
ii) That financial incentive be made available for replacement of all post-
1990 autos and taxis with new vehicles on clean fuels by 31st March 
2001. 
iii) That by 1st April 2000, no 8 year buses are to ply except on CNG or 
other clean fuels [direction (f)]. 
iv) That the entire city bus fleet be converted to single fuel mode of CNG 
by 31st March 2001 [direction (g)]. 
v) That Gas Authority of India Limited should expedite and expand, from 
9 to 80 CNG outlets in Delhi by 31st March 2000. 
Unfortunately, neither the Government authorities nor private bus 
operators acted seriously or diligently in taking steps for the purposes of 
complying with the aforesaid directions [direction (f) and direction (g)] the 
court said in its order on 26th March 2001.^^ 
A number of applications have been filed and requests made at the 
bar seeking extension of deadline to convert the entire city bus fleet into a 
single fuel mode of CNG beyond 31st March 2001. In the applications filed 
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for extension of time, difficulties being faced by the transporters because of 
non-availability of CNG conversion kits free from all defects; conversion of 
CNG at reasonable prices; lack of stabilization of CNG technology in 
respect of public transport as also the non-availability of CNG and CNG 
cylinders have been pointed out. There is, however, no satisfactory 
explanation offered either by the administration or the private transporters 
as to why they were sleeping over all this time and did not point out the 
difficulties eariier.^^ 
Keeping in view the interest of the health of citizens, the Court 
declined to give any blanket extension of its directions (g) and (f) as 
contained in the order dated 28th July 1998. However, in public interest and 
with a view to mitigate the sufferings of the commuter public in general and 
the school children, in particular made some relaxation or exemptions, such 
as 
1) Those schools which have as on 31st March, 2001, placed firm 
orders for replacement or converison of school buses owned by them to 
CNG mode, but who have not so far obtained such buses running on CNG 
mode, are permitted to run their existing buses, equal to the number of buses 
for which conversion orders have been placed, provided such buses are not 
more than eight year old, upto 30th September, 2001. 
2) It was represented on the behalf of contract carriage operators of 
inter-state and tourist buses that the applicants were under the bonafide 
impression that the expression "city bus fleet" in the direction (g) of the 
order dated 28th July 1998 was not meant to take within its ambit buses 
owned by such tour operators as they run mostly on inter-state routes as 
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Luxury Coaches. Even if that be so, their cases would certaiiily be covered 
by conditions (f) of the order dated 28th July 1998. Even if, it was bonafide 
believed that these buses were not to be converted to single fuel mode of 
CNG, they could not in any case ply except on CNG or other clean fuel, 
such buses which were not more than 8 year .old. diesel especially of the 
type available in India, is not regarded as a clean fuel whereas unleaded 
petrol with low benzene is considered as clean fuel, these bus operators 
definitely need to comply with the directions given by the Apex Court on 28 
July, 1998 and it is for them to switch over to CNG or other clean fuel. 
3) The bus operators, including stage carriage permit holders, owners 
of other commercial vehicles, including autos, who have placed orders by 
31st March 2001 for CNG buses or for conversion to CNG mode, were 
permitted to operate equal number of their existing buses which are not 
more than 8 year old till 30th September 2001. The various governmental 
bodies that were to ensure implementation of the court's orders either sat 
quiet (hoping that the "problem" would somehow disappear) or actively 
attempted to sabotage the implementation. Some of these actions were born 
of ignorance or at the behest of the vested interests.^"^ For example 32 
months, and more was more than adequate for ensuring that enough CNG 
filling stations were in palce to fill all vehicles that needed the gas and for 
setting up a proper distribution system to supply these filling stations in turn 
with CNG. Yet little was done to ensure either, clearly a failure on the part 
of both the Ministry of Petroleum and Natural Gas and the Delhi 
Administration in spite of the fact that Delhi is close to (Hajira-Bijaypur-
Jagdishpur) HBJ gas pipeline and the CNG has been available in a limited 
way for automobile use since the early 1990s. 
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In its last hearing on August 17, 2001, the Supreme Court bench 
comprising Chief Justice A.S. Anand had said : "We had been informed time 
and again that there is adequate availability of CNG to meet the requirements 
of entire city bus fleet... Even today we are informed that there is no 
shortage of CNG to meet the present or future demand".^' The Supreme 
Court's Bench in its order on 26th March 2001 said : "It was contended 
before us that low sulphur diesel should be regarded as a clean fuel and buses 
be permitted to run on that. It was submitted that in some other countries 
ultra low sulphur diesel (ULSD), which has sulphur content of not more than 
0.001 per cent, is now available. We direct the Bhure Lai Committee to 
examine this question and permit the parties submit their written 
representations to the committee in that behalf. The committee was asked 
to submit a report within a month as to which fuel can be regarded as clean.'^ ^ 
In July 2001, the Bhure Lai Committee submitted its report on 
clean fuels to the Supreme Court and said clearly that there is no shortage of 
CNG. "There is no shortage of the gas as such but an enhanced and adequate 
allocation for Delhi's transport sector is needed... the allocation should keep 
pace with the demand". 
On August 21, 2001, Union Petroleum Minister Ram Naik said : 
"we can provide enough gas for vehicles who have booked or ordered for 
CNG conversion till March 31, 2001".^^ While on August 30, Naik gives a 
contrasting statement in the parliament, he said : It would not be possible for 
the Union Government (read petroleum ministry) to cater to the growing 
demand of CNG in the Capital".^^ The Bhure Lai Panel had said : "The 
contention of Petroleum and Natural Gas Ministry on the availability of CNG 
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is not convincing. The HBJ pipeline has a capacity of 33.4 million standard 
cubic metres per day (mmscmd). Delhi has been given an allocation of 3.08 
mmscmd. The power sector get 2.60 mmscmd and other sectors get 0.48 
mmscmd (0.15 mmscmd for transport and 0.33 mmscmd for cooking gas in 
the households).^^ 
Since a paltry 0.15 mmscmd is allocated from the total capacity of 
33.4 mmscmd, experts have argued that a mere enhancement allocation of 
CNG would be enough to meet the growing demands. Says environmentalist 
Anil Aggarwal, who was member of the Bhure Lai Committee, "The 
allocation can be easily enhanced by the gas linkages committee of the 
petroleum ministry. A mere 2 mmscmd would be enough to tide over the 
crisis".'^''' Way back in 1998 Supreme Court in its order dated 28th July 
directed Gas Authority of India Limited (GAIL) to expedite and expand the 
number of CNG outlets from 9 to 80 by 31st March 2000. Presently 72 
stations are supplying in the NCT, among which 9 are mother stations, 16 
on-line stations, eight daughter booster stations and 39 daughter stations. 
The Sheila Dixit government admits that CNG mother and online 
stations for buses and outlets for autos and taxis were grossly inadequate.^^ 
According to Jaswant Singh Arora, President of the Federation of the Delhi 
Transport Unions congress, both the governments were to blame for crisis. 
The Central government was not able to provide gas even for those vehicles 
in the CNG. Each taxi and autorickshaw driver had to spend two to three 
hours to get his tank filled.^^ 
The government now appears to be seized of the recent problems 
caused by the CNG crisis and has set up another committee to recommend a 
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new autofuel policy for public transport vehicles in Delhi and other major 
cities based on the right mix of CNG and ultra low sulphur diesel. 
Prime Minister Atal Bihari Vajpayee has supported the Petroleum 
Ministry's move to approach the Supreme Court with a new proposal that 
seeks to ban the conversion of any more vehicles to CNG mode. According 
to this proposal only four stroke petrol-driven autorickshaws should be 
allowed in Delhi in future, to meet Bharat II (Euro II) emission norms.'^ ^ 
When we go by the definition of clean diesel in the developed 
countries like United States is one with a sulphur content of 0.001 per cent 
and also of much advanced engine technology and expensive particulate 
traps. Delhi Transport Corporation (DTC) has just about managed to get 
diesel quality with 0.05 per cent sulphur - about 33 times dirtier than 
California quality. "^ '^  
Other countries are taking drastic steps to control diesel as a fuel 
when particulate levels in their countries hover around 60 to 70 
microgramme per cubic metre as opposed to a shocking 820 microgramme 
per cum in Delhi. " '^ 
When we talk of developing countries Pakistan is running a 
staggering 1,60,000 vehicles on CNG and without a hitch as stated by CPCB 
chairman Mr. Dilip Biswas. He said Pakistan has been safely running these 
buses on CNG. Their conversion process has been on far the past five-six 
years.'*^^ Even Bangladesh was on its way to convert to the CNG mode. There 
is no dearth of the fuel in these two countries. We can easily get fuel from 
these two countries. 
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The Pollutants Argument 
It would be desirable at this stage to briefly describe the nature of 
automobile pollution that is being argued about. It has been known for some 
time that particulates in diesel exhaust are often "coated" with the probably 
carcinogenic polycyclic aromatic hydrocarbons (PAH). Modern diesels emit 
veiy small quantities of particulates especially when they run on high quality 
low sulphur fuel. However these particles are very small and can even 
penetrate the deep lung. Such as EPCA in its Fifth Report reveals that (1) 
Suspended Particulate Matter (RSPM) are very harmful pollutants with 
RSPM being carcinogenic. RSPM is deadly because they are breathed deep 
into the lungs and lodged there. (2) The modern diesel engine with advanced 
emission control technology, while reducing the total mass of particulate 
emission, would increase the number of ultra fine particles, less than 2.5 
micrometre in diameter. In support of this EPCA has relied upon the 1998 
Report of the California Air Resource Board (CARB) which has listed diesel 
particulate as a Toxic Air Contaminant (TAC).'°-' 
Since petrol too has high fraction of sulphur (0.2 per cent) in India, 
the problem of sulphate particle emissions would be there for petrol engines 
too, on the other hand benzene and the other aromatic compounds in petrol 
(gasoline) are known carcinogens, so replacement of diesel vehicles with 
petrol ones is not necessarily a good idea on environmental grounds. 
Compared to both diesel and petrol engines, emissions from 
vehicles running on CNG and LPG are veiy low. In addition, the effects of 
these emissions are also very low regardless of the weather.'°'' 
The following chart shows the 'pollution performance' of widely 
representative engines operating on diesel, petrol, CNG and LPG. 
Exhaust emissions and effects >N!th gasoline, LPG, CNG and dfesel 
Empirical values taken from five spark-ignition and five diesei-engine vehicles, status '1993 in Europe, 
including indirect emissions (manufacture and transport.) 
{a} Pollutant emissions (b) pollutant effect ("greenfiouse gas" assessment, status 1998) 
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Sourci:: Bonch Automohih; Handbook, 5lh Edition, 2000 
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Exhaust emissions and effects with gasoline (petrol), LPG, CNG and 
Diesel 
The above chart clearly shows that superiority of the latter 
gaseous fuels. The engine designs are representative of current Indian 
practice (Robert Bosch of Germany is the world's leading manufacturer of 
diesel and petrol fuel injection equipment and is unlikely to publicise 
information potentially contraiy to its own interest unless it is 
incontestably true). 
Both CNG (which is 80 to 99 per cent methane) and LPG (mainly 
propane and butane) also do not contain sulphur that can cause havoc in 
the combustion chamber. Most important these fuels cannot be adulterated 
in the many ways common in India. 
Safety : CNG is stored at high pressures in special tanks both on 
automobiles and at filling stations. These need to be specially manufactured 
and carefully installed. The current manufacturers and installers seem to be 
upto the job, but it is desirable (if not essential) that independent inspection 
agencies examine their work initially and at five yearly intervals. 
The gas itself is lighter than air and quickly and safely disperses to 
non-combustible levels if it leaks. In this respect it is much safer than diesel 
or petrol. 
Since the Supreme Court's orders that all Delhi's buses would run 
only on CNG along with other measures aimed at curbing vehicular 
pollution, there have been a plethora of statements by various authorities, 
and numerous articles and commentaries, furiously debating the pros and 
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cons of CNG, especially as compared to other environment-friendly fuels, 
with a chorus of voices being raised against the singling out of CNG as 
the only option. Prominent among them is the Tata Engergy Research 
Institute which is of the view that Ultra Law Sulphur Diesel (ULSD) is better 
than CNG. The institute's study rests its opposition to CNG on the results of 
one set of measurements conducted on one bus of the London Transport 
Buses in 1996/1997. The study claims to have found that a Euro II complaint 
diesel engine running on ULSD (with 0.005 per cent sulphur) and flllted with 
continuously regenerating traps (CRT, which control particulate emissions) 
achieves emission results better than the CNG buses.'*^^ Since its publication 
the study has come under serious scrutiny by several agencies that find it 
flawed in terms of the methods used. 
A 1998 study by the Expert Reference Group, commissioned by the 
Australian government, has been presented in the court by Fali Nariman, 
counsel for Tata Engineering and Locomotive Company. This, too, is based 
on London study. TERI conveniently forgot to inform the people of a 2000 
report by the Australian Council for Scientific and Industrial Research 
Organization, which debunks the London study and states that CNG and LPG 
are the best options for combating air pollution and global warming.'°^ 
While the balance of the evidence at present appears to be in favour 
of CNG, this does not mean that supreme Court or the Bhure Lai Committee 
assisting it arrived at the correct decision in ordering that Delhi switch over 
completely to CNG. In fact this has been a grave error in that emissions 
should have been made the role criterion and yard-stick rather than the type 
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of fuel used. For instance, CNG-fuelled vehicles may today give the best 
emission figures but some better-fuel engine technology may give even 
better results tomorrow. In the USA two federal laws - the 1990 Clean Air 
Act (CAA) and the Energy Policy Act of 1992 (EPACT) - required certain 
fleets to operate on alternatives to petroleum fuels. The CAA requires 
individual States to implement clean-fuel fleet programmes and the EPACT 
requires the department of energy to implement an alternative-fuel fleet 
programme. The Law requires that 10 per cent of all states and 30 per cent 
of all fuel-provider new vehicle purchases should be alternative fuel 
vehicles. The requirements increase each year, and were in 1999 extended to 
municipal and private fleets. By 2006, 75 per cent of all municipal and 
private fuel providers and 70 per cent of all municipal and private new 
vehicle purchases must be alternative fuel vehicles. As per these laws, 
alternative fuels could be CNG/LNG, ethanol, propane, various bio-fuels or 
vehicles could be powered by fuel-cells, batteries etc., so long as they all 
conformed to common emission standards prescribed by the federal EPA and 
by respective state governments.'*^'' 
At present, the State of California has the USA's most stringent 
emission standards, being even stricter than the federal standards. These 
emission standards have been prescribed for low-emission vehicles (LEV), 
Ultra Low Emission Vehicles (ULEV), Super Ultra-low Emission Vehicle 
(SULEV) or Zero Emission Vehicles (ZEV), the aim being to bring all 
vehicles at least to ULEV levels by 2007-2010. The State offers subsides 
for new purchases of such vehicles or conversions of older vehicles to these 
standards, provided that the operating fleet or manufacturing company attains 
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prescribed average emission standards for the entire fleet, leaving to the 
individual fleet the relative proportion of LEV, ULEV, SULEV or ZEV that it 
acquires or manufactures."^^ 
Once again, as we see, the aim and the criterion used to monitor 
progress towards it is not the fuel used or the type of vehicle but the level 
of emission set as the standard to be achieved within a stipulated time frame. 
The other noteworthy feature of the US system is that the process has been 
legislated,with clear executive and monitoring roles for the environment and 
energy/fuel departments or the ministries. 
RECOMMENDATIONS AND CONCLUSIONS 
(A) RECOMMENDATIONS 
1. NCR Planning 
The physical environmental resources, such as land, water and air 
are in critical condition in Delhi. Therefore, the capacity of Delhi to 
support an ever increasing population base is doubtful. 
The solution for containing the further growth of the Delhi lies in 
framing the issue in a regional setting. There is need for an integrated 
planning and development of the National Capital Region (NCR). The 
success of NCR depends on the ability to transfer activities, and thereby 
population from Delhi. The emphasis, therefore should have been on 
encouraging relocation of major activity centres to priority NCR towns. 
On the other hand the Master Plan for Delhi (MPD), 2001 
envisages massive development of commercial officer floor space. 
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Provision of these employment generating spaces need urgent review in the 
MPD, 2001. 
Delhi is not an ideal location for industrial development. Yet, for 
variety of socio-political reasons, it has become a major industrial centre. 
This not only causes pollution, it also acts as a magnet for migration. 
Relocation of industries from Delhi should be one of the major objectives 
and this can be done in close collaboration with National Capital Region 
Planning Board (NCRPB) and other surrounding States. 
Decongestion of Delhi, including dispersal of industries, to the 
NCR may become feasible through adoption of a uniform tax structure. 
The Government of India should explore the possibility of shifting the 
headquarters of the public sector units from Delhi in a phased and time 
bound manner. 
2. Squatter Settlements and Sanitation 
The problem posed by squatter colonies needs to be addressed 
along with development of low cost sanitation. Special attention should be 
paid to the needs of the areas where poorest live for identifying 
commensurate reforms and investments. The role of improved household 
domestic practices and self-help schemes needs to be highlighted. 
3. Environmental Statistics 
The status of pollution in Delhi will require constant updating 
through quantitative information relating to environmental quality and related 
parameters. Environmental epidemiological studies would be needed to 
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assess the impacts of pollution on human health. A system will have to be 
institutionalised for collecting and analysing data on environmental health of 
the poorest, e.g. data on upper respiratory and gastro-intestinal illness. The 
costs and benefits of existing municipal and waste collection and 
management systems needs to be reviewed, including equipment installation, 
their utilisation and maintenance, using the existing data and field 
observations. 
4. Conservation of Environmental Resources 
4.1 River Yamuna 
River Yamuna has been polluted to such an extent that quality of 
water is not even fit for animal consumption due to discharge of untreated 
effluent carrying drains. It is essential to intercept all drains discharging 
pollutants into the river. This needs a complete review of existing system of 
dealing with waste water, and suitable land use revision is called for to locate 
treatment plants. 
4.2 Ridge 
The ridge of Delhi is a unique environmental resource, and thus 
needs a careful conservation. Most importantly notifying the ridge as 
'protected zone'. 
5. Waste Disposal 
Proper disposal of stormwater and sewerage is key to the health of 
citizens of a city. To meet this objective, urgent action is required to be 
initiated in respect of (i) trapping of storm water drains, (ii) provision for 
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sewer lines and treatment plants and (iii) construction of wastewater 
treatment plants in industrial estates as well as in individual large industrial 
units. There is also need for proper drainage of wastewater from slum areas 
or the areas where sewerage lines has not yet been provided. 
Industrial water effluents, in general,- are highly polluting. The 
primary treatment should be the unit level itself and only effluents 
conforming to the standards of discharge should be allowed to be discharged 
into the public sewer system. The latter should be finally treated before its 
disposal into water bodies. 
6. Management of Solid Waste 
The disposal of solid waste is done at sanitary landfill sities. The 
method of collection of municipal solid waste and its disposal is not 
satisfactory as the collection is done by traditional means. There is need for 
mechanization of the collection of municipal waste. The municipal waste 
needs to be managed in a more scientific way by means of incineration/ 
composting etc. for which Municipal Corporation will need additional funds. 
Moreover, the solid wastes from hospitals and slaughter houses being 
hazardous in nature should be disposed off at separate sites. 
Proper sites have not been developed for disposal of the 
hazardous waste generated from different types of industrial activities. The 
development of the proper sites for disposal is primary requirement. 
7. Transport 
Vehicular transport is a major polluter of air environment. In view 
of this fact it will be advisable that metro rail transport system be given 
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greater importance. Without any doubt the metro will bring immense 
benefits to the city in terms of fast, comfortable, safe and non-polluting 
means of transport for large numbers of people. 
Synchronisation of traffic signalling system should be encouraged 
for steady and regulated movement of vehicles which minimised chances 
of air pollution at the road intersections. 
(B) CONCLUSIONS 
It is therefore, obvious that effective policy decision for 
appropriate allocation of land and control over development to result in 
meaningful impact on the existing environment in the Metropolis is crucial 
for sustaining the desirable environmental quality in Delhi. 
8. Proposed Guidelines 
The MPD 2001, needs revision, as the plan in its present form 
may not be able to provide Delhi with sustainable future. The present level 
of pollution and environmental degradation need to be abetted and mitigated. 
This would require a plan which respects the environmental paradigms, is 
able to adopt environmentally appropriate technologies of development, and 
aims at equitable and affordable development to all its citizens. Delhi's plan 
need to be dovetail with the objectives and strategies of NCR meaningfully 
and creatively. The modalities of incorporating NCR and Delhi into 
continuous spatial frame has to be evolved. This may require various 
sacrifices from Delhi. 
The guidelines, therefore, are divided into temporal frame of (1) 
short term, (2) medium term and (3) long term. 
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8.1 Short term 
(i) All urban projects by both public-and private agencies should be 
subjected to Environmental Impact Assessment, and be implemented 
only when the ElA is favourable. 
(ii) A land use and development monitoring cell for each zone should be 
set up in the Delhi Development Authority (DDA), with power to 
stop misuse and initiate prosecution. 
(iii) The State Pollution Control Board and Central Pollution Control Board 
(CPCB) should independently monitor pollution and advice DDA for 
initiating action and if necessaiy prosecution themselves. 
8.2 Medium Term 
(i) Formulate employment location and housing strategies in consultation 
with NCRPB. A task force may be constituted by the NCRPB to 
formulate action oriented strategy for the purpose. 
(ii) Establish administrative set up to encourage effective dispersal of 
offices, commercial establishments and industries from Delhi to other 
towns of NCR. 
(iii) Revise the Plan to designate open spaces and pollution abetter open 
spaces and city forests so that the quality of ambient air can be 
improved. 
(iv) Establish administrative machinery to continuously monitor the 
development of Delhi. 
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(v) Set up monitoring stations for recording air pollution and water 
pollution. 
8.3 Long Term 
(i) A rapid transit network to integrate Delhi with NCR towns should be 
developed. 
(ii) A population and activity distiibution policy for Delhi and NCR, within 
the objectives of National Urbanization Policy need to be evolved. 
(iii) An environmental fund should be created by instituting cess on various 
development, and on modes of transportation. 
(iv) Continuous monitoring of NCR plan should be done, so that effective 
interventions can take place. 
(v) The private sector can be made more socially repsonsive, particularly 
those manufacturing products which generate pollution, e.g., 
automobiles, plastics, etc. Initiatives can include inspection and 
maintenance camps for vehicles, collection of plastic wastes for 
recycling, etc. Increased public awareness for a cleaner environment 
will for modifications in overall corporate strategies compelling 
greater investment in anti-pollution efforts. The Eco-mark scheme with 
eco-labelling will have to be deployed for shaping consumer 
preferences through motivations for a cleaner environment. 
(vi) Any plan to control pollution can succeed only if the people feel 
initiated and involved in its working and are able to participate in its 
implementation. Public participation, for controlling pollution in 
I "-4 
Delhi, will include the element of enhancing the general level of 
awareness about the effects of rising pollution and measures capable 
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Human rights is a concept that has been constantly evolving 
throughout human history. It has been intricately tied to the life of 
individuals and social and economic laws, customs and religions 
throughout the ages. It was in ancient Greece where the concept of human 
rights began to take a greater meaning than the prevention of arbitrary 
prosecution. Human rights became synonymous with racial and natural 
rights, rights that spring from natural law. The doctrine of natural rights 
passed into the realm of practical reality when an absolute monarch of 
England himself (King John) was made to acknowledge that there are 
certain rights of the subject which could not be eroded even by a sovereign 
in whom all powers were legally vested. 
The doctrine of natural rights received further impetus at the 
hands of the great protagonist of the theoiy of social contract, particularly 
Locke and Rousseau, who sought to trace the genesis of political society 
and government in an agreement into which individuals entered to form a 
collective society to ensure their personal and general interest and the 
objects, but at the same time without interfering with their 'natural rights' 
which already belonged to them as human beings. 
The Declaration of Independence in United States, adopted on 
July 4, 1776, expresses the "natural rights" idea in these memorable words 
: "We hold these truths to be self-evident, that all Men are created equal, 
that they are endowed by their creator with certain inalienable Rights, that 
among these are Life, Liberty, and the Pursuit of Happiness. That to secure 
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these rights Governments are instituted among Men, deriving their just 
powers from the consent of the Governed. That whenever any form of the 
Government becomes destructive of these Ends, it is the right of the 
People to alter or Abolish it and to institute new Government....". This 
Declaration of Independence by and for the .people of a new American 
Nation still has global implications. The same can be said about the 
Declaration of the Rights of Man and the Citizen issued by Franc's 
National Assembly in 1789, which proclaimed : "The end of all political 
associations is the preservation of natural and imprescriptible rights of 
man; and these rights are liberty, property, security, and resistance of 
oppression". 
The 1787 Constitution and the 1791 Bill of Rights of the United 
States of America were designed and adopted to address the Civic values 
of the 1776 Declaration of Independence. This Constitution reflects the 
understanding among America's founders that the individual's rights are at 
risk if government is either too strong or too weak. A good government 
simultaneously is empowered and limited. It is empowered sufficiently by 
the people to secure their rights against domestic or foreign predators. And 
this governments powers is also limited sufficiently by the supreme law of 
its Constitution to protect the people's rights against abuses by their own 
governors. 
During the nineteenth and twentieth centuries, the concept of 
natural rights was transformed into the idea of human rights. This change 
reflected an expansion of the scope or range of rights to include two types 
of claims. 
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The first and older type is negative; it would limit the power of 
the government to protect people's rights against its power. The second 
and newer type of claim is positive; it would enhance the power of the 
government to do something for the person to enable her or him in some 
way. Thus, the late twentieth century idea of human rights, which 
incorporates both the positive and negative types, means that "certain 
things ought not to be done to any human being and certain other things 
ought to be done for eveiy human being". 
The older negative claims on rights are examplified by Articles 
1-21 of the United Nations Universal Declaration of Human Rights. These 
Articles imply that no government or society should act against individuals 
in certain ways that would deprive them of inherent political or personal 
rights, such as freedom of speech, press, assembly, and religion. The 
newer positive claims on rights are exemplified by Articles 22-28 of the 
Universal Declaration of Human Rights. They imply that every 
government and eveiy society should act for individual members to enable 
them to enjoy certain social and economic rights or benefits pertaining to 
social security, employment, housing, education, health care and general 
standard of living. In International discourse, the problem of rights is often 
posed as a series of oppositional dichotomies : Universalism V. Cultural 
Relativism; the Individual V. Collective; Civil and Political V. Economic, 
Social and Cultural, behind these dichotomies are real ones that need to be 
addressed carefully by the human rights community. At the same time our 
world is increasingly, and irrevocably, international : in economics, 
politics, and communications, we are all now bound to each other through 
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complicated webs of dependence, infiltration and, most painfully, 
inequality and domination. In such a world, human rights affirms the basic 
entitlement of all people to resources and to the respect and dignity that 
comes from the ability to consciously, wilfully participate in setting the 
terms of their interactions with the world around them. 
No one fools themselves into believing that we are close to such 
an ideal. No one fools themselves into thinking that its attainment will be 
easy or that it will come without massive social change, in which some 
will be required to relinquish power over others, but in the area of health, 
in which we can see in the most obvious physical terms the results of 
structures of inequality large and small, we have perhaps the best chance 
to make a difference, to determine and implement, social configurations 
that can support and promote human well-being. In short when human 
rights principles are applied to health, we begin to have strategic, political 
basis upon which to mobilise across the divides of nation, culture, class, 
race, and religion, in support of each other and in pursuit of change. 
Health is a fundamental human right indespensable for the 
exercise of other human rights. Every human being is entitled to the 
enjoyment of the highest attainable standard of health conducive to living 
a life in dignity. The realization of the right to health may be pursued 
through numerous, complementary approaches, such as formulation of 
health policies, or the implementation of health programmes developed by 
the World Health Organisation (WHO), or the adoption of specific legal 
instruments. Moreover, the right to health includes certain components 
which are legally enforceable. 
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The human right to health is recognised in numerous international 
instruments. Article 25.1 of the Universal Declaration of Human Rights 
affirms : "Everyone has the right to a standard of living adequate, for the 
health of himself and of his family, including food, clothing, housing and 
medical care and necessary social services". The International Covenant on 
Economic, Social and Cultural Rights provides the most comprehensive 
article on the right to health in international human rights law. In accordance 
with Article 12.1 of the Covenant, State parties recognise "the right of 
everyone to the enjoyment of the highest attainable standard of physical and 
mental health", while Article 12.2 enumerates, by way of illustration, a 
number of "steps to be taken by the State parties... to achieve the full 
realizaiton of this right". Additionally, the right to health is recognised, inter 
alia, in Article 5(e)(iv) of the International Convention on the Elimination 
of all forms of Racial Discrimination of 1965, in Articles 11.1(f) and 12 of 
the Convention on the Elimination of All forms of Discrimination Against 
Women of 1979 and in Article 24 of the Convention on the Rights of the 
Child of 1989. Several regional human rights instruments also recognise the 
right to health, such as European Social Charter of 1961 as revised (Article 
11), the African Charter on Human and Peoples' Rights in the area of 
Economic, Social and Cultural Rights of 1988 (Article 10). Similarly, the 
right to health has been proclaimed by the Commission on Human rights 
(resolution 1989/11.) as well as in the Vienna Declaration and Programme 
of Action of 1993 and other international instruments. 
The right to health is closely related to and dependent upon the 
realization of other human rights, as contained in the International Bill of 
Rights, including the rights to food, housing, work, education, human dignity, 
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life, non-discrimination, equality, privacy, access to information... These and 
other rights and freedoms address integral components of the right to health. 
In drafting Article 12 of the Covenant, the Third Committee of the United 
Nations General Assembly did not adopt the definition of health contained 
in the Preamble to the Constitution of WHO, which conceptualizes health as 
"a state of complete physical, mental and social well-being and not merely 
the absence of disease infirmity". However, the reference in Article 12.1 of 
the Covenant to "the highest attainable standard of physical and mental 
health" is not confined to the right to health care. On the contrary, the 
drafting history and the express wording of Article 12.2 acknowledge that 
the right to health embraces a wide range of socio-economic factors that 
promote conditions in which people can lead a healthy life, and extends to 
the underlying determinants of health, such as food, nutrition, housing, 
access to safe and potable water and adequate sanitation, safe and healthy 
environmentt. 
Everyone likes to live in the healthy environment which is basic 
human right (necessity). Healthy environment is a nature's gift. Air and 
water are essential for living things. In 1968 the UN General Assembly 
passed a resolution identifying the relationship between the quality of 
human environment and the enjoyment of basic rights. This was followed 
by the landmark Stockholm Declaration in June 1972 to which India was a 
party is called The Megna Carta of our Environment, which stated that 
"both aspects of man's environment, the natural and man-made are 
essential to the well-being and to the enjoyment of basic-rights even the 
right to life itself, and that man has the fundamental right to freedom. 
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equality and adequate conditions of life, in an environment quality that 
permits a life of dignity and well being...". More recently the Hague 
Declaration stated that "the right to life is the paramount duty of those in 
charge of all States throughout the world". In 1990 the UN General 
Assembly declared that "all individuals are entitled to live in an 
environment adequate for their health and well-being". The United Nations 
Commission on Human Rights also adopted a resolution in 1990, entitled 
"Human Rights and the Environment", which again reaffirmed the 
relationship between preservation of environment and the promotion of 
human rights. Eventually in 1992 ttie Rio Declaration relates the rights 
issue to the broader issue of sustainable development. This is expressed in 
Principal 1 : "human beings are at the centre of concerns for sustainable 
development. They are entitled to healthy and productive life in harmony 
with nature". 
Environmental deterioration could eventually endanger life of 
present and future generations. Therefore, the right to life has been used in a 
diversified manner in India. It includes, inter alia, the right to survive as a 
species, quality of life, the right to live with dignity and the right to 
livlihood. Article 21 of the Constitution of India states : "No person shall be 
deprived of his life or personal liberty except according to procedure 
established by law. The Supreme Court expanded this negative right in two 
ways. Firstly, any law affecting personal liberty should be reasonable, fair 
and just. Secondly, the Court recognised several unarticulated liberties that 
were implied by article 21. It is by this second method that the Supreme 
Court interpreted the right to life and personal liberty to include the right to 
a clean environment. 
In addition, the Constitution (Forty Second Amendment) Act, 1976 
explicitly incorporated environmental protection and improvement as a part 
of State Policy, Article 48-A, a Directive Principle of State Policy, provides 
that: 'The State shall endeavom' to protect and improve the environment and 
safeguard the forests and wildlife of the countiy'. Moreover, article 5IA(g) 
imposes a similar responsibility on every citizen to protect and improve the 
natural environment including forests, lakes, rivers and wildlife, and to have 
a compassion for living creatures....' Together, these articles, highlight the 
national consensus on the importance of the protection and improvement of 
the environment. 
However it is quite pathetic and simultaneously alarming for all 
conscious minds to underline the degree of environmental deterioration in 
the National Capital Territoiy of Delhi. In Delhi, pollution is one of the 
most critical problems facing the public and concerned authorities. 
According to the World Health Organisation (WHO), Delhi is the fourth 
most polluted city in the world in terms of suspended particulate matter 
(SPM). The growing pollution is responsible for increasing health 
problems. The deteriorating environment is the result of population 
pressure and haphazard growth. Industrial development has been 
haphazard and unplanned. Road transport is the sole mode of public 
transport; there has been a phenomenal increase in vehicle population, which 
has increased from 2 lakh in 1971 to 32 lakh in 1999. 
From the last couple of decades Delhi has rapidly grown into a 
major industrial area. At the time of the First Master Plan, Delhi had 17,000 
industrial units. The Second Master Plan estimated that there were 46,000 
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units in 1981, a large majority of these outside their designated industrial 
zones. And according to the Delhi Government's Fourth Economic Census in 
Delhi, in 1998, there were 126,175 manufacturing units which means that 
over the last 20 years, on an average about 4,700 industrial units have 
sprouted in the city each year, most of them in residential, commercial and, 
other non-conforming areas. Moreover, the bulk of small-scale industries 
(SSls) are in n on-conforming areas. According to the 1996 survey, 98,000 
units are non-conforming ones, operating outside the 28 industrial areas of 
Delhi. Other sources of pollution aside, given this chaotic industrial 
development-accentuated by the lack of environmental consciousness and 
public ethic among Delhi's factoiy owners and inability or reluctance of the 
governments to discipline them. 
The first Master Plan of Delhi, MPD-62 for the period of 1961 
and 1981 was sanctioned on September 1, 1962. The Delhi Development 
Authority (DDA) became the sole developer for the entire future extension 
of Delhi. However, the Plan remained largely on paper, amidst a totally 
haphazard growth of the city. The perspective Master Plan 2001 was 
published in the Gazettee of India on August 1, 1990, but was found 
unsatisfactory, Delhi Urban Art Commission, which was formed by Act of 
Parliament in 1974, was entrusted the job of reviewing the Master Plan. The 
Master Plan 2001 comprises a set of co-ordinated policies concerned with 
all aspects of development in the city. The concept underlying the plan was 
as follows : "(a) Delhi to be planned as an integral part of its region; (b) 
ecological balance to be maintained; (c) central city area to be treated as 
special area'; (d) urban heritage of Delhi to be conserved; (e) the city centre 
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to be decentralised; (f) mass-transport system to be multimodel; (g) the 
urban development be low-rise high density, (h) urban development to be 
hierarchical". For balanced regional development, migration to Delhi was to 
be checked through a restrictive policy on employment generation. The main 
guidelines for this policy were (i) only those new Central Government 
offices whicli directly served the ministries of the Government of India 
should be located in Delhi; (ii) existing offices of. Public Sector 
Undertakings within Delhi should be encouraged to shift, while new offices 
to the extent possible within their operational areas be set up outside Delhi; 
(iii) industrial growth in Delhi should be restricted to small scale with stress 
on units which require skill, less manpower and energy and were clean and 
largely subserve Delhi economy; (iv) legal and fiscal measures should be 
adopted to restrict employment in industries and distributive trade. 
Under the Delhi Master Plan 1962 and 2001, it was provided that 
(a) hazardous and noxious units were not permitted in Delhi; (b) the existing 
industrial units of this type be shifted on priority within a maximum period 
of three years. Such a project report to effectuate shifting be prepared by 
the concerned units and submitted to the Authority within a maximum period 
of one year". The Master Plan also envisaged that heavy and noxious 
industries be shifted to environmentally suitable locations in Delhi 
Metropolitan Area or National Capital Region, (c) The land which would 
thus become available would be used to make up the deficiency of the 
community services, especially to improve the lung space in Delhi. However, 
the authorities did not take any concrete action to imnplement this plan and 
the situation continue to worsen. 
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While the problem of Delhi's environment is itself acute, there is 
woeful lack of data on environment-related health conditions. Rising 
respiratory diseases and a number of acute cases of diarrhoea are the 
earliest and the simplest environmental health effects to observe, quantify 
and document. The status of pollution in -Delhi will require constant 
updating through quantitative information relating to environment quality 
and related parameters. Environmental epidemiological studies would be 
needed to assess the impacts of pollution on human health. A system will 
have to be institutionalised for collecting and analysing data on 
environmental health. Serious considerations for radical changes with 
regard to reporting are required. 
Air Pollution 
Given the rising trends in respiratoiy diseases, another area 
requiring urgent action is acute respiratoiy infections in infants. Delhi faces 
air pollution problems due to three major sources ; transport, doemstic and 
industrial sectors, vehicles contributing significantly about 72% to whole 
air pollution. A large number of two/three wheelers and diesel-powered 
heavy vehicles and industrial emissions are the major factors for high build-
up of air pollution in Delhi, which are responsible for higher incidence rate 
of respiratoiy diseases, cancer and heart diseases in the city. Delhi's polluted 
air (both outdoor and indoor) is responsible for 40% of the emergency 
admissions of patients with breathing and heart complaints. 
The common major pollutants emitted from all these sources being 
dust, the SPM (suspended particulate matter) levels were observed to be 
much beyond the permissible levels at all monitoring stations. In general. 
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the permissible standards set by the CPCB (Central Pollution Control 
Board) are fixed higher than the corresponding international or WHO (World 
Health Organisation) standards. 
The range and mean of annual averages (1990-98) of SPM 
observations were 300-431 and 368 (micrograms per cubic metre) mg/m-\ 
respectively as against the standards of 140 mg/m-^  for residential areas. 
Recently, standards for RPM (Respirable Particulate Matter) (PM[10]) 
have also been introduced to differentiate between respirable and non-
respirable fractions. The RPM levels were also found to be higher 
(exceeding standards) at most of the monitoring sites in Delhi, thereby 
reflecting a prominent contribution from various man made sources such 
as roadside settled dust, auto exhaust, and coal combustion. However, 
before drawing conclusion on such vital aspects, further long term studies 
adopting the receptor modelling approach and ensuring higher quality of 
data generated are essential. The RPM fraction constitutes about 40% of 
the total SPM m the ambient air of Delhi. 
The major gaseous pollutants from all the three major sources 
include SOj (sulphur dioxide), NO, , (oxides of nitrogen), and CO (carbon 
monoxide). 
NO. , pollution levels were normally found within the ambient 
air quality standard for residential areas (60 mg/m-^). However, the annual 
NO,^l trend reflected a significant rise in ambient concentration over the 
years, possibly due to the rapid increase in total vehicular activity and 
particularly due to rising percentage of diesel-powered vehicles. The other 
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major pollutants associated with vehicular emissions include lead, benzene 
and carbon monoxide. The average ambient annual concentration of levels 
of lead were well below the national standards; further, there is a 
downward trend of lead levels in ambient air both in residential and 
industrial areas mainly due to the introduction of lead free petrol. The 
impact of lead-free petrol is also apparent from various observations of 
lead pollution levels at traffic intersections where the annual lead level in 
ambient air has decreased to 49% in 1999 from that in 1998; the 
corresponding annual lead level also declined to 45% and 52% in 
industrial and residential areas respectively. Carbon monoxide values have 
frequently violated standard values because of traffic congestions and 
increase in tiie number of motor vehicles operating on Delhi's roads. At 
the Bahadur Shah Zafar Marg traffic intersection, the annual average 
Carbon monoxide concentration ranged between 2.7 and 5.6 mg/m-^  as 
compared with the standard value of 2.0 mg/m-' for residential and other 
areas. However the Benzene concentration have increased in the ambient air 
after the introduction of unleaded petrol. The toxic effects of benzene in 
humans, include damage to the central nervous system and the immune 
system. H.B. Mathur who chaired the committee to set mass emission 
standards for vehicles in 1992, feels that "We have introduced unleaded 
petrol in great hurry, without lowering the levels of the benzene in it to a 
desirable level. 
When we go by the definition of clean diesel in the developed 
countries like United States is one with a sulphur content of 0.001 per 
cent and also of much advanced engine technology and expensive 
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particulate traps. Delhi Transport Coiporation (DTC) has just managed to get 
diesel quality of 0.05 per cent sulphur - about 33 times dirtier than 
California quality. Other countries are taking drastic steps to control diesel 
as fuel when particulate levels in their countries hover around 60 to 70 
microgramme per cubic metre as opposed to a shocking 820 microgramme 
per cubic metre in Delhi. 
Keeping in view the interest of the health of citizens, the Hon'ble 
Supreme Court on the basis of annexure VI recommendations of Bhure 
Lai Committee, directed in its order on 28th July 1998 with respect to 
Delhi : "That entire city bus fleet be converted to a single fuel mode of 
CNG by 31st March 2001". Unfortunately, neither the Governmental 
authorities nor private bus operators acted seriously or diligently in taking 
steps for the purposes of complying with aforesaid direction. 
To tackle the problem of air pollution, some measures have been 
taken in the past, such as tightening vehicular emission limits, switching to 
unleaded petrol, phasing out of old vehicles and maintenance of in use 
vehicles, and closing or relocating polluting industries and industries 
operating in non-conforming areas. However, a lot more needs to done if 
Delhi desires to breath clean air. 
Major Recommendations to Bringdown Delhi's Air Pollution 
i) Use of clean fuels such as CNG : CNG is a clean burning fuel and 
its use in the automotive sector would help in reducing pollution 
from in-use as well as new vehicles. For this purpose we need more 
facilities of filling stations. 
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ii) Traffic planning and Management : To relieve congestion on Delhi 
roads, there is a need for constructing fast motor ways to enable 
transit traffic to pass unhindered. The existing road capacity network 
can be better utilized by upgradation of traffic management systems. 
The network of synchronised signals must be expanded. 
iii) Overloading : All buses, particularly during the peak hours, carry 
more than the recommended load of passengers. This results in 
higher smoke emissions. Modern and sophisticated high capacity bus 
systems to be inducted for carrying more passengers. Similarly for 
trucks, enforcement of laws related to overloading require to be 
enforced vigorously. 
vi) Segregated lanes for non-motorised transport and safer pedestrian 
facilities : (a) urban and road design characteristics that ensure the 
safety of pedestrians and bicyclists; (b) Provision of segregated 
bicycle lanes on all arterial roads; (c) Wider use of traffic claming 
techniques, keeping peak vehicle speeds below 50 Km/h on arterial 
roads and 30 Km/h on residential streets and shopping areas; (d) 
Convenient street crossing facilities for pedestrians. 
v) Construction of metro rail transport system : Without any doubt the 
metro will bring immense benefits to the city in terms of fast, 
comfortable, safe, and non-polluting means of transport for a large 
numbers of people. It will also help substantially in reducing 
congestion on the roads and the use of motor vehicles thereby 
bringing down pollution levels. 
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Water Pollution 
At present primary source of water supply to Delhi is the river 
Yamuna while as secondary source is ground water. 
The fresh water crisis is already evident in Delhi, particularly 
because of effluents flowing into the river comprising of municipal and 
industrial wastes. Other aspect of the concern are insufficient treatment 
capacity and inequalities in water supply level. On the one hand ground 
water levels are depleting by 2-6 metres in Alipur and Kanjhawla block, 
10 metres in Najafgarh block, and about 20 metres in Mehrauli block, and 
on the other hand Delhi wastes about 193 MCM (million cubic metres) of 
precipitation runoff and 282 MCM of river runoff. 
Almost 45 per cent of the population still does not have access to 
piped carriage systems. The problems are compounded further due to 
inadequate sewer systems and blocked drains. As a result, even the existing 
sewage treatment plants do not operate at the designed capacities. The waste 
water infrastructure have failed to match even the current requirements and 
in case the business as usual scenario holds, the sewerage management 
conditions in 2021 will be chaotic. To meet this import social requirement, 
a fresh approach will need to taken by the NCT Government in order to 
evolve strategies for the future and for developing appropriate institutional 
capacities of concerned agencies. Unchecked domestic and industrial 
discharges of 211 tonnes/day (CPCB 2000) in Yamuna from different drains 
have led to the complete depletion of dissolved oxygen levels in the Yamuna 
river stretch in Delhi. The faecal coliform content in this stretch of the river 
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is as high as 0.135 millions, rendering the water unfit for any doemstic use. 
Similarly, other parameters such as pH, COD (chemical oxygen demand), and 
TDS (total dissolved solids) have also deteriorated drastically in the city 
river stretch as compared to upstream of Delhi. The pollution of the river 
Yamuna can be significantly reduced by augmenting the existing waste water 
collection system (covering the industrial estates and required percentage of 
accordingly population) and enhancing the treatment capacities of ETPs 
(effluent treatment plants). Further action plans should also take into 
acocunt the rise in waste water generation in proportion to the projected 
population rise. 
Major Recommendations to Control Water Pollution in Delhi 
i) Designing a strategy for augmentation of water resources in the upper 
stretches of Yamuna and for conserving water both in domestic and 
irrigation use. 
ii) Need to regenerate ground water aquifers because of the high degree 
of dependence on them for drinking water. Actions such as 
renovation of temple tanks and their protection from pollution 
require urgent attention which will at the same time contribute to other 
aspects of environmental protection such as reduction of salt water 
ingress. 
iii) Controlling pollution discharges in the upper stretches of the river 
Yamuna and the western Yamuna canal (activity : Government of 
Haryana/Haryana State Pollution Control Board). 
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iv) Construction of sewage treatment plants upstream of Delhi at Yamuna 
Nagar, Karnal Panipat, and Sonepat, etc. (activity : Minsitry of 
Environment and Forests/Government of Haiyana). 
v) Pumping of sewage to the full capacity of existing sewage treatment 
plants and regular maintenance of sewers and pumps (activity : Delhi 
Water Supply and Sewage Disposal Undertaking). 
vi) Construction of sewage treatment plants to meet effluent treatment 
requirements (activity : Delhi Water Supply and Sewage Disposal 
Undertaking). 
vii) Government should implement effective ground water legislation and 
regulations through self-regulation by communities and local 
institutions. 
viii) Well conceived water and sanitation projects can have an important 
impact on the redistribution of consumption benefits. This 
redistributive impact can be increased if progressive texation or cross-
subsidization is used to finance such improvements. 
ix) Those who are the least well-equipped to deal with the consequences 
of poor water and sanitation are the ones most severely affected by 
deficits in services. For improvement of physical and social 
infrastructure of these low income households should be asked to 
form into societies and these societies should come forward with 
plans for improvement of the target group. 
x) In those areas where regular sewerage system is not available. In such 
cases the low cost sanitation through two pit method on individual or 
collective basis should be adopted. 
199 
xi) Non-governmental organisation should be encouraged to come 
forward for improving the environment, empowering women, 
increasing literacy rate, and educating residents about the links 
between environment and health. 
xii) Responsibility on the general public is-that : 
(a) Not to throw waste/polybags/plastics in the water sources. 
(b) Reduce the use of synthetic/chemical detergents-use more 
natural soaps which are bio-degradable. 
(c) Not to throw toxic or chemical wastes, generated from 
industries/service stations/production units etc. into the rivers 
and drains untreated. 
(d) Do not throw, and discourage others from throwing dead bodies 
of animals into the water sources, or drains/nallahs. 
xiii) Community awareness and management of fresh water resources 
should be enhanced. 
Noise Pollution 
Noise has been notified as a pollutant under the Air (Prevention 
and Control of Pollution) Act, 1981. The main source of noise pollution 
are automobiles, construction equipments, loudspeakers, bursting of 
crackers, etc. Noise is described as unwanted sound that produces 
deleterious effects on health and affects the physical and psychological 
well being of the people. In general terms, noise induced ailments are 
preventable but are difficult to cure after they have occured. In recent times. 
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public concerns about the rising trends in noise pollution have increased. 
High noise levels result in auditory fatigue and deafness. The non-auditory 
effects relate to interference with speech, causing annoyance and affecting 
efficiency. Ambient standards in respect of sound for different categories of 
areas - residential, commercial, industrial and silence zones - have been 
notified under the Environment (Protection) Act 1986. In many areas of 
Delhi the ambient noise levels far exceed the prescribed standards. In this 
respect, there is the need for regulating the use of loud-speakers, DG sets 
and use of horns in vehicles. 
Major Recommendations for Controlling Noise Pollution 
i) Ban on pressure horns. 
ii) Well designed silencers and mufflers be installed on vehicles, 
preferably at manufacturers level. 
iii) Generators used for industrial purposes should be properly enclosed 
and equipped with noise muffling devices. 
iv) Adequate noise barriers be created around the hospitals, schools and 
other locations in silence zones. 
v) Prescribed standards for home appliances and industrial machinery 
be enforced effectively. 
vi) Use of generator sets in commercial and residential areas needs to be 
regulated under municipal laws. Acoustic hoods should be made 
mandatory to muffle the sound. 
vii) Generation of electricity and proper system of distribution without 
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breakdowns and load shedding if necessary industry and commercial 
sectors should have 5 working day for a week with two shifts. 
viii) Extensive plantation of trees on the roads curbs and the road side 
colonies be undertaken in a definite time target. 
ix) Mass awareness programmes be launched for people's participation, 
in noise abatement programmes aided by continuous noise 
monitoring and display network at important locations in Delhi. 
Urban Green Belts 
Urban green belts are considered the lungs of the cities as they act 
as a sink for some of the harmful gases released by vehicles and industries 
operating in the city area. 
Today urban areas in India are faced with excessive population 
along with the pressure of unplanned eocnomic development, 
industrialization and vehicular emissions. This has led to considerable rise 
in urban pollution, affecting air, water and land. 
With rapid urbanization, Delhi has progressively lost it green 
cover. It has merely 88 Km^ of forest cover in the total geographical area of 
1483 Km^, representing only 5.93% of the total area. The natural ridge 
forests, which served as the 'lungs' of Delhi have dwindled considerably in 
some pockets mainly due to human intervention. The degradation of the 
ridge area started way back in 1920 and has continued until recently due to 
various encroachments for constructing buildings, roads, settlements etc. 
Large chunks of area are also being used for activities such as garbage, 
dumping, apart from extraction of fuels and fodder and gazing by livestock. 
202 
Mining and quarrying activities, especially in South-Central ridge areas, 
causing enormous loss to its biodiversity. The development activities have 
widely affected the Delhi Ridge environment. Over exploitation of land, 
forests, water and air and the failure to tackle the problem of climate change 
and ecological degradation have exposed humanity to the threat of 
ecological and environmental crisis. It is very important for policy makers 
to understand these problems, assess their implications and formulate policy 
guidelines. What is more important in the sustainability of development over 
a long drawn period of time rather than ephermal nature of development the 
gains of which will only be available by the present generation. Hence, a 
composite picture of developmental impact on the environmental change and 
ecosystem will be developed with a view to developing prognostic models of 
man-nature interaction in the ecologically sensitive Delhi ridge. 
Major Recommendations for Preserving Delhi's Green Lung System 
i) Notifying the ridge as 'protected zone'. 
ii) Massive plantation in Delhi, which will not only dilute poisonous gases 
but minimises the harmful effects of gases like sulphur dioxide. 
iii) Need to identify pollutant-tolerant tree species for plantation schemes 
in polluted hot spots in Delhi, in order to increase the survival rate 
and proper growth of plants. 
vi) More recreational facilities like artificial lakes, parks, picnic spots 
and walking tracks should be created. 
v) Policy of New Tree for Everying Dying Tree should be followed by 
all civic agencies. 
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Solid and Hazardous Wastes 
The present municipal waste generation in NCT of Delhi is 5000 
tonnes per day and the expected range of the waste quantity generated by 
2021 is 17000-25000 tonnes per day depending on the assumption on 
population growth and collection efficiencies. Even if reasonable waste 
reduction measures (i.e. segregation and composting) are followed, the 
landfill requirement for solid waste will be 800 hectare by 2021 (for 15000 
tonnes of solid waste per day). 
The most critical hazardous waste generated in Delhi is from 
small-scale enterprises such as pickling units, electroplanting units, 
anodizing units, and sludge from common effluent treatment plants (CETPs). 
Certain other type of units such as dying and vehicle service stations should 
conform to the Hazardous Waste Rules of 1989, but their waste invariably 
finds its place to municipal solid waste dumps and make it non-biodegradable 
and hazardous. As regards availability of knowledge base, there is no upto-
date creditable inventory available primarily because of uncertain numbers 
of industrial units operating in non-conforming estates of Delhi. 
The variations in waste quantity and its characteristics as reported 
by different agencies reflect that it is not easy at this stage to draw a waste 
management plan for such a fluid scenario. Recently, the Delhi Pollution 
Control Board has initiated a comprehensive study on proper inventorization 
of industrial hazardous wastes. 
The current estimated quantity of infectious biomedical waste in 
Delhi is 20-25 tonnes per day, most of which finds its way (with or without 
204 
treatment) into municipal waste dumps in the absence of any dedicated 
disposal facility. In addition, informal practice of ragpicking and recycling 
of various hospital waste contents poses a potential health hazard to 
ragpickers as well as to the general population who use such recycled waste 
items. Besides hazardous chemicals in processes such as disinfection, 
radiotherapy and x-ray film processing. The waste generated from such 
activities are invariably discharged into sewer drains. 
A survey conducted in Delhi for ascertaining the status of 
biomedical waste management reveals that many of the facilities have 
installed treatment provisions such as incinerators, but most of these 
incinerators hardly run at desired temperature ranges and moreover burn 
chlorinated plastics. Thus, the possibility of emissions of toxic products of 
incomplete combustion (which may be more toxic than the parent 
compound) and emissions of compounds such as dioxins and furans cannot 
be ruled out. 
Major Recommendations for Wastes Management 
Hazardous waste management in Delhi can be better placed by 
shifting/relocating industrial units producing hazardous waste from non-
conforming areas to conforming ones and preparing an elaborate inventory 
on the hazardous waste being generated. For treatment and disposal of 
hazardous waste in Delhi, keeping in view the scattered nature and small 
size of the units, a central hazardous waste treatment and disposal facility 
(through Public Private Participation (PPP) adopting CETPs an option to 
dispose hazardous waste in a cost-effective and environment-friendly maimer 
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by recovering and recycling certain costly chemical constituents. The 
strategy for management of biomedical waste should also include 
segregation of waste streams into hazardous (but non-infectious), non-
hazardous, and infectious wastes as a first step. The hazardous waste 
stream can be sent to hazardous waste treatment and disposal path, non-
hazardous waste stream can be send for co-disposal with municipal waste, 
and the infectious waste can either be sent to a dedicated landfill or be co-
disposed along with municipal waste after appropriate treatment. 
Biomedical waste management requires commitment from 
persons at all the levels of the health care facility. According to World 
Health Organisation, the human element is more important than the 
technology alone. Almost any system require treatment and disposal that 
is operated by well-trained, and well motivated staff, provide more 
protection for staff, patients and community, than expensive or 
sophisticated system that is managed by staff who do not understand the 
risks, and the importance of their contribution. 
The awareness regarding biomedical waste rules is very low, 
even among qualified medical personnel, including superintendents of 
hospitals and hospital adminsitrators. Most of them are not aware of the 
rules, and do not even possess a copy of the regulations. Their knowledge 
regarding the various technological options available to treat biomedical 
waste remains very minimal. Clearly, the level of awareness and training 
regarding biomedical waste needs to take utmost priority to ensure that such 
wastes are handled without any adverse effects on human health and 
enviornment. 
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Regarding the safe disposal of municipal solid waste, there is need 
for mechanization of the collection of municipal waste. The municipal waste 
needs to be managed in a more scientific way by means of incineration/ 
composting etc. for which Municipal Corporation should be allocated with 
more funds. 
For eco-friendly disposal of the municipal solid waste one must 
practice 3R concept of Reduce, Reuse and Recycle in a sequential manner 
in their respective day to day practices. 
Community-level management of wastes is key to overcome the 
problem. Only a sustained programme involving citizens, NGOs, Resident 
Welfare Associations and other organisations, can solve the problem. And 
most importantly, such programmes should include all sections of society, 
including people living in Jogi Jhopri colonies and slums. There is a need 
to develop a culture of waste management among consumers as well as 
producers of goods. The producers must be made responsible in varying 
degrees for waste creation and disposal. The government must adopt an 
educative approach, begining from school level, so that everyone 
consciously segregates waste at the source, and undertake waste management 
practices such as composting and vermiculture at home or in an area close 
to the source of generation of wastes. This is where NGOs can play a major 
role. 
Sustainable development is the most important concern in Delhi's 
environmental crisis. However at this stage, Delhi lacks an integrated system 
and a relevant database to measure the environmental quality, to manage it, 
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and also to evaluate the effectiveness of the management actions. Until such 
knowledge gaps are plugged, the action plans to ensure a sustainable Delhi 
can not be initiated. The SoE (State of Environment) reporting is an 
important milestone in the process of refining the knowledge base, based on 
which sound decisions on development planning can be made. 
The pressure-state-response model on SoE reporting provides a 
systematic categorization of the entire information under different human 
activities (demographic shifts, urban sprawls, industrial and economic 
activities, transport, etc.), exerting pressures on the environment, the 
resultant changes in the state of environment (water, air, land, biological, 
socio-economic, etc.), and the responses given by the society at different 
levels through adopting certain policies, strategies, and regulatory 
mechanisms. 
The judiciary played a decisive role in the protection of 
environment not only by liberalising the traditional rule of locus standi but 
also by mandating the State to cany out the directions given by it from time 
to time. 
A major thrust in the direction of dispersal of industries came from 
the Hon'ble Supreme Court which issued orders for the closure of certain 
industrial units and asked them to get relocated in the conforming areas in 
NCR. In this context, the Supreme Court took note of the provisions of the 
Delhi Master Plan which has asked all such units to give their relocation 
plan within one year of notification of the Master Plan in 1990 and shift 
thereafter in the next two years to the NCR. It also took note of the 
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provisions of the NCR Planning Board Act, 1985 and the Regional Plan-2001 
drawn by NCR Planning Board. In the Master Plan for Delhi-2001, which 
was published in August, 1990 the concept of shifting industries outside 
Delhi was practically given a go bye and instead the Plan proposed the 
development of 16 new light industrial areas covering 1533 ha. and 265 ha. 
for extensive industries in the urban extention. These provisions of the 
Master Plan later on formed the basis for the Supreme Court, through its 
order dated 30.10.96, to permit the acquisition and development of new 
industrial area of 1300 ha. in NCT Delhi for relocation of industries which 
were to be closed down in the non-conforming areas. 
This decision of the Hon'ble Supreme Court has not only resulted 
in upsetting the calculations of the utilisation of industrial estates being 
developed by the participating States of NCR viz. Haryana, Rajasthan and 
Uttar Pradesh but also jeopardised the entire dispersal process from Delhi. 
In fact, the industries who had applied for allotment of plots in NCR 
industrial areas, took refunds and surrendered the alloted plots.Moreover it 
was envisaged in the National Capital Region Plan that satellite towns would 
be provided with proper facilities and the infrastructure to induce industries 
to shift from Delhi. However, so far the policies and recommendations of 
the NCR Plan have failed to materialise. Neither have the satellite towns 
been developed nor has the congestion in Delhi been relieved. 
Moreover it must be acknowledged that judiciary is not only 
effective forum for the settlement of environmental problems. If we are 
looking for desirable environmental quality in Delhi, then modalities of 
incorporating NCR and Delhi into continuous spatial frame has to be evolved 
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which may require the following initiatives : 
i) A rapid transit network to integrate Delhi with NCR towns should be 
developed. 
ii) A population and activity distribution policy for Delhi and NCR, with 
the objectives of National Urbanization Policy need to be evolved. 
iii) An environmental fund should be created by instituting cess on various 
development, and on modes of transportation. 
iv) Continuous monitoring of NCR plan should be done, so that effective 
intervention can take place. 
Urban Affairs Minister Jagmohan's kind of assault on the illegal 
builder mafia's unauthorized construction, polluting industries and 
encroachments was a bold step, but it was his own partymen who shifted 
him to tourism ministry because they felt that this kind of activity was 
going to lose the votes of party in power. Even when the Delhi Government 
was facing its own deadline for phasing out 15 year old three wheelers, it 
had backtracked because it would have got some one hundred thousand 
people voting against it in the forthcoming Lok Sabha Elections. And its 
political opponents were quick to mobilise the auto-rickshaw owners against 
the ruling party. 
The key reason for all this power politics is that there are very few 
votes for fight against pollution. 
Under such prevailing conditions need of the hour is that different 
cross sections of the society have to voice their concern on degradation of 
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environment at different fora. It would be interesting to examine as to whose 
concern is environment. Some of the major players involved are elected 
representatives, bureaucrats, technocrats, NGOs and judiciary. The elected 
representatives are often in a hurry to show their achievements in the form 
of some developmental projects especially in their respective 
constituencies. Often bureaucrats are under pressure from political bosses 
as well as from public. As a result they try to perform a balancing act and at 
times follow the path of least resistance. Some of the technocrats in the 
environmental protection and pollution control authorities, who take their 
jobs serious and sincerely and act in accordance with the spirit and letter of 
the concerned acts and notifications, are often considered as stumblinti 
blocks to the economic development and are branded as anti-development. 
Multilateral funding agencies insist on the involvement of the NGOs in 
almost every waif of life. Can all NGOs be considered as self-styled 
protectors of environment ? Whereas there are some genuine NGOs who are 
committed to the cause but this may not be true for all the NGOs. There 
appears no accountability of NGOs under the present set of regulations. 
Indiscipline is prevalent among industries that have by and large, 
consider air, water and land as free and unlimited common property. Thus 
the onus lies on governmental agencies to design suitable framework of 
policy formulation, effective monitoring and mechanism of punishing 
defaulters. 
In the industrially advanced countries, the public and NGOs have 
reached a level of awareness whereby purchase of green products, purchase 
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form green producers and bycott of polluters is practiced in daily life. In a 
developing countiy like ours the response of public and NGOs has been little 
different. Sooner or later such a high level of awareness is bound to reach in 
our public also. Thus industry has got limited time to implement green 
productivity by discontinuing the production and usage of hazardous/toxic 
substances, reducing discharges and emissions into the atmosphere and 
increasing efficiencies of conversion of raw materials and energy. Various 
case studies have revealed that there is a strong correlation between 
environmental degradation and chronic poverty in developing and under 
developed economies. New tools for decision making including remote 
sensing are available which can indicate the changes in the land use pattern, 
degradation of soils and changes in the water resources. The principle of 
sustainable development can not be considered as pessimistic. However, the 
concerns need to be addressed in a cautious way. Thus the paradigm is 
sustainable devleopment, which includes the concern on resources, socio-
economic aspects and also the ecology. 
The process of transfer of internationally proven technology in 
this field has to be considered on a separate footing, considering its imapct 
on humanity as a whole. Mandated emission levels, which can be achieved 
only by application of specific technologies, automatically confer 
monopolistic powers on the holders of the technology and enable them to 
earn unjustified rent. This is iniquitous. Since the environment is of concern 
to all, there is no justification for some to earn large rents at the cost of the 
vast majority. Fair return of technological development must of course be 
there, but nothing beyond. The Global Environmental Fund (GEF) attempts 
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to tackle this issue in part, but a partial reimbursement is not a corrective 
for the essential distortion. Mechanisms need to evolved to ensure both the 
development of technologies and their dissemination at fair non-distorting 
prices. This is a case for transfering these technologies at variable incentive 
prices to countries with the highest potential for controlling damaging 
emissions. 
Research and Development can play a crucial role in the protection 
of environment. Only the need is the commitment of policy makers, 
environmental professionals, industrialists, researchers and NGOs under a 
common roof. 
The awareness regarding health and environment, which has been 
created since the Rio Declaration in 1992, should be used as an opportunity 
to place health at the centre of development, create an enabling/supportive 
environment for health and for sustainable development. In this regard 
education is an important tool to change the rules of the game of life. 
Persons who are educated develop physically (economically), mentally, 
emotionally, morally and socially. They are likely to know the whys and the 
wherefores of events and issues surrounding them. Their uncertainties about 
many things in life, if not about life itself, are reduced. At least they try to 
understand them and remove their ignorance, unceitainties and fear. They can 
map their world, their immediate environment and live a more meaningful 
life. 
Many of our problems could be avoided if we follow the preaching 
of Indian culture. It may be recalled that our culture has given lot of 
importance to Panchbhuta viz. water, air, land, energy and space, which is 
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nothing but environment. A number of mantras in Vedas deal about the 
potentiality of individual and ultimate concept of the energy (shakti) and 
directs the people on earth to pray and worship them for a balanced and 
harmonious approach of environment. In Vedic Dharma the human life and 
the environment are inseparable. Therefore, all lives human and non-human, 
are of equal value, and have same right to existence. 
Further Shanti Mantras of Rig Veda attest to the belief that life 
either of man or of animal can prevail only when the entire environment and 
cosmos prevails in peace. So the life of the man which is considered to be 
decent liviable life depends entirely on the total state of the environment. 
That is why protection of the environment from pollution becomes an 
imperative duty. 
To quote Ishopanishad - one of the oldest Hindu religious 
philosophical text : "All in this manifested world, consisting of moving and 
non-moving, are covered by the Lord. Use its resources with restraint. Do 
not grab the property of others distant and yet to come". Similarly the Quran 
holy book of Muslims mentions in [54:49] "Indeed we have created 
eveiything in proportion and due measure" and in [7:3 1] it is said : eat and 
drink, but waste not by excess. For Allah loveth not the wasters. The Quran 
is clear on this point : "And do not make mischief on Earth after it has been 
set in order..." [7:56]. Any disorder leading to the pollution, deterioration or 
harmful alteration of the environment is considered in Islam as Fasad 
(mischief). Thus spirit of Vasudhava Kutumbakam of love, thy neighbour, 
peaceful co-existence of all living beings, and respect for nature, if 
practiced by all of us religiously, would indeed make our planet worth living 
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